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The Cuiebra cut is the controlling feature in the question of time necessary to complete the canal. If a sea-level canal be dug the cut will have a maximum depth of 360 feet, and 186 million cubic yards of material must be 

excavated. It will take two years to install the plant and six to eight years to complete the cut. 

A Portion of the Great Cuiebra Cut, Eight Miles in Length, Through the Divide. 
HISTORY AND PRESENT STATUS OF THE PANAMA CANAL— [See page 442.] 
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ALTERNATIVE PLANS FOR THE PANAMA CANAL. 

An engineering work of the great size and com- 
plicated character of the Panama canal should be the 
subject of most exhaustive examination before the 
final plans for its construction are adopted. To the 
lay mind it might seem that already time and expense 
enough had been incurred in preliminary investiga- 
tions; . but to the engineer it is well known that in 
hydraulic works of the magnitude of the Panama canal, 
it takes years to acquire that intimate knowledge of 
climate, topography, and sub-surface conditions, which 
is absolutely essential before he can say, "I will build 
this work upon such a plan, for such a cost, and 
within such a time." 

That the last word must not be too hastily spoken 
in the matter of selecting the general plan of this 
canal, is shown by the fact that Mr. Lindon W. Bates, 
one of the most experienced of American engineers 
in work involving heavy excavation, has recently pre- 
sented to the President two alternative plans for the 
construction of the canal, which have so much to 
recommend them that they are certain to receive most 
careful consideration from the canal commission. The 
leading illustrated article of this issue gives a clear 
account of the plans for a sea-level canal that 
are tentatively favored by the present commis- 
sion; and they form the basis of comparison in 
the present sketch of Mr. Bates's suggestions. The 
first of his projects involves the construction of two 
large terminal lakes, one extending from Mindi near 
the Atlantic Ocean to Bohio, a distance of 12 miles, 
and the other reaching from La Boca to Pedro Miguel, 
a distance of 5 miles. These two large reservoirs 
would afford about 17 miles of lake navigation, and 
because of the higher speed at which ships could 
travel in crossing them, would reduce the time of 
transit three hours below that which would be neces- 
sary to pass through the proposed sea-level canal. 
Entrance to the lake at the Atlantic end would be 
by locks with a lift of about 25 feet. One advantage 
of the lake would be that a large area of swamp land 
would be covered by fresh water, and a fine interior 
harbor created for vessels; moreover, all excavation 
of the channel along the sailing route could be per- 
formed by floating dredges. The canal between the two 
lakes, thus formed, would be excavated through the di- 
vide at the same level as the lakes, there being thus a 
single summit level of plus 20 from the Mindi dam on 
the Atlantic to La Boca dam on the Pacific. At Gam- 
boa, which is about midway between Bohio and Pedro 
Miguel, Mr. Bates proposes, for control of the Chagres, 
the construction of a dam provided with under-sluice- 
ways, with provision for discharging one-half of the 
flood waters of the Chagres River to the Pacific and 
one-half to the Atlantic. The great advantage of this 
plan over the one proposed by the present chief engi- 
neer of the canal is that it will be possible to receive 
the sudden floods of the Chagres in a reservoir that 
is normally empty, and permit them to escape at will. 

The second project offered by Mr. Bates provides for 
four locks, with a summit elevation 52.5 feet above 
mean sea level. This plan, in addition to dams at the 
Atlantic and the Pacific end of the canal, calls also for 
the erection of dams at Bohio and at Pedro Miguel, and 
the creation of a lake at Bohio with a surface level 
of 52.5, which is entered by locks with a lift of about 
30 feet, and which extends for 15 miles to the foot of 
the Culebra divide. The canal is cut through the di- 
vide with the same surface level as that of Bohio 
Lake, descent being made at Pedro Miguel to the 20- 
foot level, which extends from Pedro Miguel to the 
Pacific. Briefly stated, the first scheme will consist 
of two lakes and a connecting length of canal, all at an 
elevation of 20 feet above mean sea level. The second 
scheme will consist of two terminal lakes at an ele- 
vation of 20 feet above mean sea level, and a summit 
lake and length of canal with an elevation of 52.5 
above mean sea level. 



A comparison of these two projects of Mr. Bates 
with the sea-level canal recommended by the present 
chief engineer, shows that unless there are some physi- 
cal features that would prevent its execution, either 
of the new plans would have several important points 
of advantage over the sea-level plan. For in the first 
project there would be 17 miles of lake navigation, 
and in the second 26 miles (over one-half the length of 
the canal), as against an all-canal navigation in the 
case of a sea-level canal. The time of transit of large 
vessels would be reduced from say 12 hours to about 9 
hours, and the time of completion from ten years, 
which is the most optimistic estimate of the chief 
engineer, to eight years. Finally, judged on the ques- 
tion of cost, Mr. Bates estimates that there will be a 
saving of about $85,000,000. 

The fact that an eminent engineer, as the result of 
an independent investigation of the problem, should 
be able at this late day to present a scheme that has so 
many admirable features, certainly shows the wisdom 
of the President in determining to call in some of the 
most eminent engineers of Europe to act in a consult- 
ing position with our own engineers in choosing the 
final plans for the canal. So monumental is this work, 
so far-reaching will be its effects upon the commerce 
of the world, that the plan upon which it is built 
should be not merely a good one, but the very best 
possible for the conditions. 

Card - -HftW, — ~" Gaf ^ d E - F. 

AN ATTACK ON THE WIRE-WOUND GUN. 

An ex-lieutenant of the British navy has created 
not a little stir in naval circles by writing a series of 
letters to the London Times, in which he tries to throw 
discredit upon the wire-wound gun. These letters 
were based upon the fact that some guns of this type 
in the British navy had developed a crack in the 
liner, the thin inner tube which carries the rifling, 
and had been sent to the gun factory to be relined. 
It. must be admitted that on the face of it the mere state- 
ment that some 12-inch guns had "cracked," sounds 
ominous. But when we come to examine into the 
construction of these guns, the location of the cracks, 
and their effect upon the strength of the gun, we And 
that the defects are of such minor consequence that 
the strength of the guns is not in the least affected. 
As a matter of fact the very powerful powder, cordite, 
used in the British navy exercises such a rapid scoring 
effect on the liner, that after a certain number of 
rounds have been fired, the guns must be returned to 
the factory for relining. The scoring of the gun is 
the penalty which the authorities are willing to pay 
for the sake of using a powerful explosive, whose bulk 
is not much more than half as great as that of the less 
powerful propellants which do not score the guns so 
severely. 

The 12-inch wire-wound gun is assembled in the fol- 
lowing manner: First there is the inn-r tube or liner, 
which is placed there to carry the rifling grooves and 
to protect the guh proper from the action of the white- 
hot powder gases. Then comes the main tube, or A 
tube, as we should call it in this country, a thick, 
heavy tube extending the full length of the gun from 
breech to muzzle, whose object is to carry the 100 
miles of wire which is wound upon the tube, and 
which constitutes the actual strength of the gun. The 
wire is wound at a tension so great that the metal 
of the tube is thrown into a state of initial compres- 
sion. This compression is such that when the gun is 
fired, the whole of the bursting or tangential stress is 
immediately transmitted to the wire, which has an 
ample margin of strength to take care of any legitimate 
pressures that are set up by the powder. In the Eng- 
lish guns the A tube is forged and bored and turned 
from a single piece of metal. In the Brown wire gun, 
as manufactured in this country, the A tube is formed 
of a series of involute, overlapping, thin steel plates, 
and in this gun the wire is wound at such great ten- 
sion on the tube that when the gun is flred, the metal 
of the tube never even passes from a compressive to 
a tensile condition. In both guns the wire winding 
is covered from breech to muzzle with a pair of outer 
steel tubes which serve to protect the wire from injury 
by shot or shell. In the gun as thus made up, the 
longitudinal stresses tending to pull the gun apart in 
the direction of its axis are taken care of by the inner 
barrel or A tube, and by the outer hoops, which are 
locked into one another. The bursting stresses are 
resisted by the wire-winding, assisted by the outer 
hoops, and the inner tube or liner,is not called upon, 
in estimating the strength of the gun, to resist either 
of these stresses, tangential or longitudinal. So true 
is this, that the liner might be split through its entire 
length, as we believe happened in some of the guns in 
question, without impairing the strength of the gun. 

The Scientific American holds no brief for the wire- 
wound gun, and we merely desire to place the full 
facts of the case before the public, especially at the 
present juncture, when the gallant little Japanese 
navy is having to depend upon guns of this type in 
the most momentous crisis of the war. We understand 
that the wire-wound guns of the Japanese have given 



excellent service, and that, in spite of the severe serv- 
ice to which they have been put, there has been no- 
case of failure. As to the life of the wire-wound gun, 
it appears that when the first of the type were made 
for the "Majestic" class of battleships of the British 
navy, it was estimated that the inner tubes would not 
last for more than sixty to eighty rounds. But, ac- 
cording to the Admiralty, the equivalent of 162 rounds 
has already been fired from one of these guns, and 
others which have fired the equivalent of over sixty full 
charges, are still perfectly serviceable. In this con- 
nection it is of interest to note that the highest veloc- 
ity yet attained in this country for a gun of large- 
caliber was recorded not long ago in the army tests at 
Sandy Hook of the new Brown wire gun, when some 
rounds were fired with a velocity of over 3,300 feet 
per second. Another wire-wound gun, designed by 
Gen. Crozier for the army, is nearing completion, and 
will shortly be subjected to test. 



THE PREPARATION OF SURFACES FOR PAINTING. 

In preparing a panel of wood or cardboard for the 
reception of a painting in oil colors, it is desirable to 
make the ground agree with the layer which forms the 
painting in respect to expansion by heat and moisture, 
otherwise cracks are sure to occur in time. The 
panel may be painted with boiled linseed oil, which 
penetrates to a certain depth and is hardened by oxida- 
tion to a thin, tough coating, identical with the hard- 
ened oil in which the pigments are imbedded. A paint- 
ing on such a ground may be exposed to great varia- 
tions of temperature without danger of cracking. The 
preparation takes time, as the oil must become quite 
hard before the painting is begun. It is advisable to 
oil both sides of the panel and the edges, to prevent 
danger of warping from dampness. The best way to- 
oil panels in quantity is to place them on edge, sep- 
arated by small blocks of wood, in a tin vessel which 
is then filled with well-boiled oil, heated gradually from 
beneath to 110 deg. or at most 120 deg. C. (230 deg. to- 
248 deg. F.) and allowed to cool. The pores ot wood 
and cardboard are filled with air, and both contain 
large quantities of water, the moisture in thoroughly 
air-dried wood amounting to 20 per cent by weight. 

During the heating the air is first driven out, and; 
then the water, which at 120 deg. C. may be assumed 
to be entirely expelled, and during the slow cooling, 
the external air pressure forces the oil so deeply even 
into hardwood that panels a quarter or a third of an 
inch thick are saturated throughout. The panels are 
taken out and allowed to drain, and the excess of oil 
is removed with a cloth or brush. They are then kept 
standing on edge, without touching each other, for sev- 
eral months, in order to harden the oil in the interior 
as well as on the surface. 

Paintings on panels thus prepared are not only un- 
injured by variations in temperature and humidity, but 
they may be cleaned by washing and are not attacked! 
by insects, which often ruin unprepared panels. 

Metallic grounds are little used by artists, although 
very small paintings are sometimes executed on plates 
of copper. Such plates, though strong, durable, and 
proof against dampness, are peculiarly liable to produce 
cracks in the paintings executed on them, because they 
expand or contract so greatly and so. quickly with every 
change of temperature. This defect, however, can be 
remedied to a great extent by giving the metal a 
tough, elastic coating, for which purpose linseed oil is 
again employed. The plate is roughened with a fine 
file, slightly polished with pumice stone, washed, dried, 
and immediately painted very thinly with hot oil, 
which penetrates into all the irregularities and, when 
hardened, adheres firmly, the adhesion being increased 
by chemical action of the acids in the oil upon the 
copper, which thereby assumes a greenish tint. Three 
coats of oil are given, each of which is allowed to 
oecome quite hard before the next is applied. 

The painting, therefore, rests on a tough, elastic- 
coating of hardened oil, which protects it from the 
effect of expansion of the metal. 

Sheet-metal signs and the lettered and decorated tin 
boxes in which small wares are sold soon become de- 
faced when exposed to changes of temperature, partic- 
ularly if the colors have been mixed with quick driers, 
as is generally the case. The process above described 
is too costly to be applied to most of these articles. 
A simpler method consists in giving the metal one 
coat of thoroughly boiled oil, or better drying oil, 
and grinding the colors in the latter without any 
special drier. The plates do not dry very rapidly, but 
this simple process is not only cheaper, but more ef- 
fective in securing permanence than the use of colors 
ground in soft resin varnishes, as practised by some 
manufacturers. - 

Plaster and stucco are painted in both oil and dis- 
temper. The colors sink into the porous wall, and one 
spot may have to be repainted several times to produce 
the desired effect. This inconvenience is easily avoid- 
ed by giving a preliminary coat of size for distemper, 
or of hot boiled oil for oil painting. 

The finished painting should receive a coat of var- 



June 3, 1905. 



Scientific American 



439 



nish or paraffin. When paraffin is used, however, the 
wall should be neither sized nor oiled before painting, 
and the colors should be mixed with a minimum quan- 
tity of thin size. When dry they are covered with 
melted paraffin, hot enough to sink well into the wall 
before solidifying, a condition which is made known 
by the instantaneous disappearance of the gloss. Ad- 
ditional coats of paraffin are then applied until a per- 
manent gloss is produced, and the surface is finally 
polished with a woolen cloth. Such mural paintings 
are very permanent, as the chemically-inert paraffin 
protects both the wall and the colors. — Condensed from 
Dei' Stein der Weisen. 



THE HEAVENS IN JUNE. 

BY HENRY NORMS RUSSELL, PH.D. 

With the recent astronomical periodicals comes fuller 
information about the two new satellites of Jupiter. 
Thanks to the zeal of Prof. Perrine, a sufficient number 
of observations of each of these bodies has been ob- 
tained, before Jupiter got too near the sun to be seen 
by night, to enable their orbits to be roughly calculated. 
This makes it certain that these faint specks are really 
moons of Jupiter and not merely small asteroids which 
happened to be near him when the first photographs 
were taken. It will also make it easy to find the satel- 
lites again when Jupiter reappears in the morning sky 
by telling us where to look for them. 

The results which Prof. Perrine has announced are 
somewhat remarkable. The sixth satellite (which is 
the brighter of the two) is about seven million miies 
from the planet, and takes about 250 days to complete 
a revolution. The outermost satellite previously known 
(the fourth) is only one-sixth of this distance from 
Jupiter and its period is about sixteen days. 

The seventh satellite, which is much fainter, re- 
volves in an eccentric orbit, at a mean distance of 
about six million miles, with a period of some 200 days. 

The planes of the orbits of these two satellites are 
considerably inclined to that of the orbit of Jupiter, to 
the orbits of the inner satellites, and to each other. 

They are both very small bodies. The sixth satellite, 
which is of the 14th magnitude, has been seen with the 
26-inch telescope at Washington, and is therefore with- 
in the power of a number of instruments. The seventh 
satellite is estimated as 16th magnitude — about as 
bright as the new satellite of Saturn — and can only be 
seen with one or two of the very largest telescopes. 
They are so far from the planet that they might have 
remained undiscovered for centuries had it not been 
for photography. 

From their brightness, as compared with the larger 
satellites, Prof. Perrine concludes that the sixth satel- 
lite is 100 miles or less in diameter, and the seventh 
about 35 miles. 

It is not yet known whether these two new satel- 
lites revolve about the planet in the same direction as 
the other five. How this may remain indeterminate, 
when so much is known about their orbits, appears 
from the following considerations: We can tell by 
watching the satellite go once round Jupiter (or even 
part of the way round) how far to the left and right 
of the planet it goes, how long it takes to go round, 
and so on; but we cannot tell merely by looking at it 
whether it is nearer to us than Jupiter, or farther 
away, whether it is approaching us, or receding from 
us — a,nd this is just what we need to know to deter- 
mine the direction of the satellite's motion. To solve 
the problem we must wait a year or two, until Jupiter 
has moved some way along his orbit, so that we see 
the orbits of the satellites at a different angle. Then, 
by combining the two views of the orbit, we can tell 
which is the nearest part of it in the same way in 
which the stereoscope, by combining two views of a 
landscape, enables us to pick out the nearer objects. 

It will be of great interest to see whether these two 
satellites go backward, like Phoebe, the outer satellite 
of Saturn, which they so much resemble in other ways, 
or have a direct motion like the general run of satel- 
lites. 

The brightest objects in the evening sky are Arcturus 
and Mars. At 9 P. M. in the middle of this month they 
are both close to the meridian, Arcturus being about 
20 deg. south of the zenith (in the latitude of New 
York) and Mars about 35 deg. lower down. The planet 
is brighter and redder than the star. To the right 
of Mars and nearly at the same level is Spica. The 
other stars of Virgo are higher up and farther west. 
Below them is the little group of Corvus. Leo lies in 
the west at a moderate altitude. Below him is Hydra, 
whose long tail stretches to the meridian under Mars. 
Ursa Major is high up, extending northwestward from 
the zenith. Castor and Pollux are still visible in the 
northwest and Capella is just setting still farther to the 
north. 

On the meridian below Virgo can be seen a part of 
Centaurus. Its two brighter stars, which almost equal 
Arcturus, can only be seen from points south of lati- 
tude 30 deg. 

In the southeast is Scorpio. The three stars which 
lie near the creature's head and the red Antares at its 
h«art are all visible, but its long tail extends below the 



horizon. The tangle of stars above and to the left of 
Scorpio form the constellations Serpens and Ophiuchus. 
Through them runs a branch of the Milky Way. 

Farther north is a line of fine constellations. Aquila 
is low in the east. Its principal star, Altair, is flanked 
by a smaller one on each side. Higher up and farther 
north is Lyra, which contains Vega, the brightest star 
in this part of the sky. Between Vega and Arcturus 
are Hercules, marked by a figure shaped like the key- 
stone of an arch, and Corona, whose stars form a semi- 
circle. Below Vega, to the left, is Cygnus. Cassiopeia 
is beneath the Pole. Cepheus on the right. 

THE PLANETS. 

Mercury is morning star till the 24th, when he 
passes through superior conjunction and becomes an 
evening star. He is not well seen at any time during 
the month. 

Venus is morning star in Aries and is very con- 
spicuous, reaching her greatest brightness on the 
2d and rising between 2 and 3 A. M. all through the 
month. 

Mars is the principal feature of the evening sky. 
He is on the border of Virgo and Libra, and comes to 
the meridian at 9.50 P. M. on the 1st and at 7.50 on 
the 30th. He is still quite near opposition, but is 
gradually receding from us, and his distance in- 
creases from 51 to 63 millions of miles during the 
month. He is nearer at the present opposition than 
he has been for some years past (though not so 
near as he will be next time) and his surface will 
doubtless be carefully scrutinized. 

Jupiter is morning star in Taurus, rising about 3 
A. M. Venus is slowly overtaking him, but they will 
not be in conjunction till next month. 

Saturn is in Aquarius and rises about midnight. 

Uranus is in opposition on the 24th. He is very 
far south, being in R. A. 18 h. 10 m., dec. 23 deg. 41 m., 
about 3% deg. south of the fourth magnitude star 
ft Sagittarii. 

Neptune is in conjunction with the sun on the 30th 
and is invisible. 

the sroox. 

New moon occurs at 1 A. M. on the 3d, first quar- 
ter at 8 A. M. on the 10th, full moon at 1 A. M. en the 
17th, and last quarter at 3 P. M. on the 24th. 

The moon is nearest us on the 13th and farthest 
away on the 25th. She is in conjunction with Jupiter 
and Mercury on the 1st, Mars on the 13th, Saturn on 
the 22d, Venus on the 28th, and Jupiter again on the 
29th. The conjunction with Saturn is close. 

At 10 P. M. on the 21st the sun reaches his great- 
est northern declination, and enters the sign of Can- 
cer, an event described by the almanacs with the. 
conventional phrase "Summer commences." 

Cambridge, May 9, 1905. 



ELECTRICITY AND BREAD. 

The power of the electric current to decompose cer- 
tain substances in a singular way has led to an im- 
portant development of electro-chemistry. In this 
connection experiments have recently been made in 
Paris, seeking an improvement in bread making. 

Laboring under the mistaken impression that the 
whiteness of wheat bread determines its quality — that 
the whiter the bread the better — the Parisian public 
has for years been growing more and more exacting 
on this score, and therefore the fineness of grain flour 
has been gradually approaching a limit. The public 
has, as a consequence, received a less nutritive food, 
it being a known fact that the core of the wheat grain, 
which is the chief constituent of bread, while produc- 
ing the whitest flour, at the same time contains the 
smallest amount of albumen and is thus least nutri- 
tious. 

There has recently been raised the hope of obtaining 
a whiter bread by aid of electricity, for which purpose 
the flour was brought in contact with electrified air, 
whose ozone possesses efficacious bleaching properties. 
A report to the Academy of Sciences at Paris on the 
result of an experiment with flour treated in both the 
ordinary way and by electricity, under similar condi- 
tions, explains that the flour subjected to eleetric influ- 
ence was much whiter in color, but that its taste and 
odor were far inferior to those of flour treated by 
tile ordinary method. The amount of phosphorus was 
the same in both, but the quantities of fatty and acid 
substances varied largely. Thus, in flour treated by 
electricity the fatty substances proved rancid, glutin- 
ous, and of a less yellowish color, and instead of re- 
taining their usual aromatic, yellow state, became oxi- 
dized and partly converted into white sebacic acid, 
which could be dissolved in alcohol. The glutinous 
substances were discolored and changed. 

The bread made from this flour was whiter than 
usual, but of inferior taste, and the experiment serves 
to demonstrate that electric treatment, while success- 
fully turning flour whiter, injures it. 

+-*-•[-+ ■ 

The number of persons employed in the United King- 
dom in mines underground in 1904 was 681,683, against 
676,746 in 1903; and the numbers above ground were 
165,870 and 165,320 respectively. 



SCIENCE NOTES. 

A rubber film glove, the feature of which is antisep- 
tic qualities, has been devised for surgeons. The idea 
consists of immersing the hands in a weak solution of 
gutta-percha in benzine or acetone, or applying the 
solution to the skin of the patient. The purpose of the 
film is to seal the surfaces of either the hands or skin 
with an insoluble, impervious, and practically imper- 
ceptible pellicle, which will not allow the secretions 
of the skin to escape, and will not admit blood, pus, or 
secretions into the crevices of the skin. Such a pro- 
tective measure for surgeons is preferable to working 
with rubber gloves, inasmuch as the sense of touch or 
pliability of the skin is not impaired in any way, as is 
the case when detachable gloves are used. 

A report has been presented to the French Academy 
of Sciences by M'. J. Violle "on the action of hail can- 
nons." In this report is given for the first time some 
trustworthy information covering a wide area and for 
an extended period, thereby supplying conclusive evi- 
dence as to the utility of this means of avoiding or 
mitigating damage in the vineyards from hailstorms. 
M. Violle's report refers to the district of Beaujolais, 
where there are established twenty-eight societies for 
dispersing in this manner- the hailstorms common to 
that region. Comparing the losses suffered in the 
period 1900 to 1904, since the introduction of the can- 
non, with those of the preceding ten years, from 1891 
to 1900, the evidence strongly supports the view that 
the cannon firing is protective. It has been frequently 
noticed, M. Violle remarks, that both lightning and 
thunder are suppressed within the zone where 1 cannon 
are used, although they may be raging just outside the 
area. 

Some discoveries of valuable archaeological interest 
have been made in the tombs of Luxor by Mr. Theo- 
dore M. Davis, of Newport, R. I., who has been annual- 
ly wintering in Egypt for many years. Mr. Davis has 
become an enthusiastic Egyptologist, and has carried 
out a number of excavations. During his latest in- 
vestigations in February last, he unearthed in the Val- 
ley of the Tombs of the Kings in Luxor the tomb of a 
daughter of Amenhotep III. and of the father and 
mother of his wife Queen Thy. The mummies of the 
father and mother had been carefully unrolled in the 
search for jewels and gold in ancient times, but noth- 
ing had been discovered. The tomb contained coffins 
covered with gold leaf, carved and gilded chairs, ala- 
baster Canopic jars, religious symbols of fine quality, 
a large roll of papyrus, and a complete chariot with 
wheels, pole, and neck yokes. The body of this 
chariot was covered with gold leaf. A special interest 
is attached to the last named, as it is the only com- 
plete chariot that has yet been discovered. It has 
been removed to the Cairo Museum. 

A discovery of great archaeological interest has been 
made in the district of Umtali in Central Africa dur- 
ing some recent exploration. Extensive ruins of what 
apparently were buildings of some antiquity have been 
revealed. One of the most interesting objects unearthed 
is a structure shaped like a cairn, and unique in the 
history of the country since the establishment of white 
rule. It is twelve feet long and about the same width, 
with a small curious construction at one end. Notable 
features of the cairn are that each side — excepting one, 
which has been displaced by the growth of a large tree 
— bears traces of skilled handiwork. The material, 
which strangely enough differs in character, is dressed 
and faced throughout in artistic style. One side is 
composed entirely of quartz, while the others consist 
of soapstone and gneiss respectively. Whether the 
structure covers the remains of some distinguished 
ancient, or merely symbolizes some important event in 
early times, remains to be seen. The whole of the 
ruins, and particularly the cairn, are being carefully 
examined by an expert, in the hope that they may fur- 
nish a clew, if not the key, to the mystery of the ruins 
at Great Zimbabwe. 

The Secretary of the Treasury has instructed the 
Collectors of customs that the astronomical instru- 
ments exported from this country for use by various 
astronomical expeditions for observing the coming 
eclipse are to be readmitted free of duty. The order 
was the result of a long correspondence between the 
director of the Lick Observatory in California and the 
Secretary of the Treasury. W. W. Campbell, director 
of the Lick Observatory, contended that the astronom- 
ical instruments which will be used for observing the 
eclipse should be readmitted into this country free of 
duty. Nearly all were manufactured abroad. Secre- 
tary Shaw has ruled that although the articles would 
ordinarily be subject to duty the interests of science 
demand that the law be suspended. Among the arti- 
cles to which the ruling applies are telescopes, mirrors, 
prisms, lenses, clocks, tents, photographic materials 
and all manner of tools. A number of educational in- 
stitutions, including Harvard, Princeton, and the Uni- 
versity of Indiana, and also the United States Naval 
Observatory will contribute equipment for the three 
expeditions. The Lick Observatory will take general 
charge of the expedition. 
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A New Incandescent Lamp. 

A new incandescent lamp with a zirconium filament 
is announced in Germany. Prof. Wedding, the well- 
known physicist, recently presented a lamp of this 
kind to the Electro-technical Society of Cologne. The 
details of the process are as follows: To obtain the 
filament he submits oxides of zirconium and mag- 
nesium at a high temperature to the action of hydro- 
gen, which gives an alloy of a more or less constant 
composition. This body is then pulverized, and by 
adding a cellulose solution it is transformed into a 
plastic and homogeneous mass. It is from this mass 
that the filaments are drawn. The latter are carbon- 
ized in an atmosphere which is free from all traces of 
oxygen, and then present a metallic appearance. It 
is said that one pound of zirconium will 
furnish 50,000 filaments. The new lamp 
is to be placed on the market at the price 
of $0.37. Under regular working, the zir- 
conium filament consumes a. current of 2 
watts per candle-power, which is less than 
for the usual carbon filament. The zir- 
conium lamps are made at present to run 
with a current of 37 volts, and three of 
them can be conveniently placed in series 
across the usual 110-volt circuit. Another 
type uses 44 volts, and five lamps are con- 
nected upon a 220-volt circuit. To ob- 
tain a high candle-power lamp they place 
several filaments in the same bulb and 
the lamp is then connected directly upon 
a 110-volt circuit. Experiments which 
have been made with the lamp show that 
it has a life of 700 to 1,000 hours. 



speed which can be safely used within the city, but 
the motors can drive the cars at least as high as 25 
miles an hour. Owing to the increased speed over the 
former system, the mail can be collected from the dif- 
ferent post offices at a later hour and in like manner 
the mail can be distributed sooner, so that the sched- 
ule of collecting and closing the mails can be changed 
some thirty minutes in either direction, and this is a 
great point in favor of the new system. The increased 
capacity is another advantage which is appreciated by 
the post office department. A charging station for the 
accumulators used on the cars has been installed in 
the main post office building. The sets of batteries 
are double, so that while one case of cells is being 
used on a car, the second is being charged at the sta- 



ELECTRIC MAIL AUTOMOBILES. 

The post office department of Paris is 
now using several electric mail wagons 
which are designed to transport the mail 
matter in larger quantities and at a 
greater speed. These now run within 
the city limits, and distribute the mail 
between the main post office and the dif- 
ferent branch offices which lie throughout 
the city. Our engraving shows one of 
these new automobiles, which have been 
specially built for the purpose by Milde 1 
& Co., one of the leading elec- 
trical houses of the city. The 
new car has the advantage of 
running at a considerably higher 
speed and at the same time car- 
ries a larger quantity of mail 
matter — nearly half as much 
again as the horse vans which 
were formerly used exclusively 
for this purpose. These latter 
are still in use, but it is expected 
that they will be eventually re- 
placed by the electric van. The 
latter contains about 45 cubic 
feet of available space in the in- 
terior for the mail matter. The 
automobile chassis which has 
been designed for the purpose 
carries the electric motor, which 
is built in compact form and en- 
tirely inclosed, in the center of 
the car. The differential device 
is contained in the same case 
with the motor. Chain driving 
is employed from a sprocket on 
each end of the differential shaft 
to a large sprocket mounted on 
each wheel. On the chassis is 
mounted a box body of consider- 
able size which contains the ac- 
cumulator cases in the lower 
part and above this the remain- 
der of the space is used for the 
mail matter. Access is given to 
both compartments by a double 
door in the rear. The accumula- 
tor cells are contained in a sin- 
gle box, which can be easily slid 
out and replaced by a new one. 

The driver's seat, along with the steering wheel and 
the controller for the motor circuits, is placed high 
in the front. 

It was decided to construct fifteen electric automo- 
biles of the above pattern and put them in regular 
operation within the city limits in order to give them 
a good trial and especially to compare them with the 
horse vans, both as regards economy and speed of 
running. The new automobiles commenced the regu- 
lar service about the first of November last, under the 
direction of M. Duboys, who is the chief of the mail 
transportation department. Since then the cars have 
been running very successfully, and all are in accord 
that they are a great improvement over the old sys- 
tem. Some 15 miles an hour is adopted as the highest 




ONE OF THE ELECTRIC AUTOMOBILE MAIL WAGONS IN USE IN PARIS. 




ELECTRIC TRUCK WITH MOTORS IN WHEELS TRANSPORTING UNITED STATES MAIL. 



tion. When the car arrives with an exhausted battery, 
the latter is at once replaced by a fresh one, without 
any loss of time. The batteries last for half-a-day's 
run, and the cars come in for charging twice a day, 
about noon and at night. The weight of the new cars 
is given as follows: The automobile proper, including 
the chassis, body, and mechanism, represents 2,220 
pounds, while the accumulators weigh 1,320 pounds. 
The load of mail matter is 1,430 pounds, and two 
attendants 310 pounds, which makes somewhat over 
2% tons in all. 

Automobiles for the transportation of mail matter 
are being experimented with by several of the leading 
governments, and gasoline mail cars are now in use 
in Berlin, Vienna, and in some of the rural districts 



of England. On the Isle of M'an letters can be posted 
on a 'bus that travels across the island and carries 
the mails. The French government is the first to 
make use of electric automobiles for this purpose, de- 
spite the fact that machines of this type are now used 
so extensively for commercial purposes in this country, 
where they were first adopted for such service and 
where they are rapidly being perfected for it. That 
our own government does not take steps to improve 
its mail transportation facilities shows how unpro- 
gressive it is. Recently a large publishing house in 
New York, which has a government mail clerk con- 
stantly on duty for weighing and dispatching its mails, 
tried the experiment of making use of a novel electric 
truck driven by all four wheels, a picture of which is 
seen on this page. This truck carried a 
four-ton load of mail hags a distance of 
two and one-half miles and returned 
empty — thus covering a distance of five 
miles — in 58 minutes running time. It 
cut in half the time taken by horse-drawn 
vehicles, while the cost for current at six 
cents per kilowatt was about one cent per 
ton-mile of load carried. The truck itself 
weighed about four tons, hence including 
this weight, eight tons were moved at a 
cost for electricity of only half of one 
cent per ton-mile. This compares favor- 
ably with a gasoline truck, while there is 
not nearly so much wear and tear on the 
mechanism, or so many parts to get out 
of order. 

The novel feature of the electric truck 
illustrated is not so much the motors in 
the wheels as the manner in which they 
drive the latter. The armature shaft is 
placed horizontally within the wheel, 
parallel to its plane; and a bevel pinion 
on each end of the motor shaft meshes 
with a bevel gear ring attached to the 
wheel. There are two rings facing each 
other; one pinion meshes with one of 
these rings, while the other meshes with 
the opposite ring. The thrust of one pin- 
ion against its ring is balanced by that of 
the other pinion against its ring. As 
these two forces are equal and opposite, 
they form a couple, the result of which is 
to relieve the armature bearings 
of nearly all pressure and thus 
reduce friction to a minimum. 
So great is this reduction of 
friction, because of the forces 
that produce rotation of the 
wheel acting equally on opposite 
sides of the bearings, that care- 
ful tests have shown an effi- 
ciency of transmission of 99 
per cent up to 16 per cent over- 
load. When it is remembered 
that the efficiency of a well-cut 
spur gear is only 85 to 90 per 
cent, and that in most modern 
electric trucks a double reduction 
is employed, it can readily be 
seen that there is a saving of 
about 25 per cent in transmis- 
sion losses alone by employing 
the "couple gear" with single 
speed reduction. That the total 
efficiency of the vehicle is in- 
creased, also, by using four sep- 
arate motors instead of two 
seems to be demonstrated by a 
30 per cent decrease in current 
consumption when compared 
with an ordinary truck of like 
size. 

The life of the battery and 
motors ■ is greatly lengthened, 
also because they are never 
overloaded to any serious ex- 
tent. The Exide battery on the 
present truck has been cleaned 
but once in the fifteen months 
the vehicle has been in service, 
and during which time it has 
covered something like four thousand miles. 



So successful has been the manufacture of military 
rifles at the factory established in Quebec by Sir 
Charles Ross, that it is now proposed that Canada 
shall make her own cannon. The purpose in estab- 
lishing the rifle factory in Quebec was to make the 
Dominion independent of English manufacturers, who, 
in the event of the interruption of communication, 
might be unable to supply rifles for the Canadian troops 
as rapidly as desired. The results have been entirely 
satisfactory. Now that the Canadian artillery is to be 
enlarged and re-armed with a more modern gun, it is 
held by military experts that the new ordnance should 
be made in the Dominion. 
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THE GRAPHIC CHRONOMETER. 

BY EMILE GUARINI. 

As its name indicates, the graphic chronometer, a 
recent invention of Dr. A. Jaquet, is employed for 
the graphic registration of time. It consists, in prin- 
ciple, of a watch having an anchor escapement of fine 
workmanship, the oscillations of which are, through 
the intermedium of a special ar- 
rangement, communicated to a 
registering lover. The time is reg- 
istered by intervals of 0.2 of a 
second; but, by simply pressing a 
lever, it is possible to obtain the 
registration in entire seconds. 
The precise moment at which the 
chronometer starts to register is 
so sharply marked that it is pos- 
sible even with a speed of 8 inches 
per fifth of a second, easily to de- 
termine the moment of starting 
within about four one-thousandths 
of a second. 

The graphic chronometer car- 
ries, in addition, two dials and 
two hands, one of which indicates 
the seconds and the other the 
minutes. Upon pressing a lever, 

it is possible to instantly bring the two hands back to 
zero. 

Owing to two terminals with which the apparatus is 
provided, it can be placed in an electric circuit and 
thus made to graphically register, for example, the 
precise moment at which a race is started. It is 
possible to stop or start the instrument instantane- 
ously by means of a lever placed at the lower part of 
the chronometer. For cases in which the arrange- 
ment of a place would cause an electric signal to be 
preferred as a register of the time, the instrument 
has been provided with a contact that permits of af- 
fecting also an indirect registration of the time. 

A control screw in front serves also for regulating 
the vibrations of the registering lever. The instru- 
ment is constructed with a view to being used with 
vertical registering drums. If, however, it is de- 
sired to effect the registration upon a horizontal 
drum, it suffices to lighten by means of a thumb- 
screw a pressure spring, which, bearing against 
the back part of the registering lever, serves to 
counterbalance the weight of the latter in a hori- 
zontal position. 

As regards the accuracy of the registration of 
the time, numerous experiments made with sev- 
eral different instruments have demonstrated that 
the amount of probable error varies between 0.0002 
and 0.0006 of a second. The control of the abso- 
lute variation is effected by observation, for several 
hours, of the time indicated by the hands and a 
comparison with a good chronometer. Such possi- 
bility of the observer's making the control of him- 
self constitutes, along with its great accuracy, 
one of the principal advantages of the apparatus, 
which, inclusive of its case, weighs a little over 
five pounds. 

Its exceedingly compact form renders it par- 
ticularly well adapted for clinical operations in 
which the instruments often have to be carried 
from one room to another, and in which an en- 
deavor is made to avoid complicated installations. 



ELECTRIC DEAD RECKONER USED ON " VALHALLA " IN 
THE OCEAN RACE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Every navigator is fully cognizant of the importance 
attached to "dead reckoning, ' when no other means 
of locating his position can be followed, and special in- 
terest attaches to the automatic dead reckoner, here- 




THE JAQUET GRAPHIC CHRONOMETER. 

with described, which is being used on the yacht "Val- 
halla" in the ocean race. For the purpose of facilitating 
dead reckoning and to enable it to be carried out with 
unerring exactitude with all possibility of errors elimin- 
ated, this ingenious electric apparatus has been intro- 
duced by Messrs. Siemens Brothers & Co., London. 
With this instrument all chances of error are obviated, 
and the "course and distance" made since the last 
known "position left" can be taken out by inspection 
at any moment. 

The prominent feature of the appliance is that 
it makes all corrections for variation, deviation, and 
leeway. All that is necessary to determine the "course 
and distance" made, is to scale the "distance" between 
two points on the diagram with a properly divided 
parallel ruler, and then slide the ruler over the faint 




The Atchison 
Company is 
laying some 
portions of its 
road with rails 
Weighing 101 
pounds a yard. 
These rails 
have a foot 6 
inches broad, 
and it is 
thought this 
may render the 
interposition of 
steel plates be- 
tween rail and 
sleeper entire- 
ly unnecessary. 
The fish plates 
used with these 
rails are con- 
structed so as 
to embrace the 
foot closely. 
The practice of 
this line is to 
place the nuts 
that secure the 
bolts of the 
fish-plates al- 
ternately i n- 
side and outr 
side the rail. 



Topeka, and Santa Fe Railway 



A View of the Recorder with Motor, Pelorus and Clock in 

the Foreground ; the Time-Printing Wheel is Shown 

Over the Paper. 




Plan View of the Recorder, Showing the Rectangularly Disposed Spindles, One 

of Which Carries a Time-Printing Wheel by Which a Record of the Ship's 

Course is Plotted on the Paper. 

ELECTRIC DEAD RECKONER IN USE ON YACHT "VALHALLA." 



compass card printed on the diagram, and read off the 
"course." The rate at which the ship has been travel- 
ing at any moment can at once be read off the diagram, 
and the latter when filed away constitutes an actual 
record of the speed of the ship, and the course she was 
on, at every moment of time during which the "dead 
reckoner" was in use. The instrument comprises two 
essential parts, the transmitter, 
fixed on the poop, and the record- 
er, placed in the chart-room, the 
two being connected by a small 
electric cable about half an inch 
in diameter. 

As will be seen from the accom- 
panying illustration, the transmit- 
ter is carried on a pillar similar 
to a ship's compass. From the af- 
ter end of the transmitter box 
projects a shaft terminating in an 
eye, to which the rotator is con- 
nected by the usual log line. This 
shaft carries a worm, which gears 
into a worm-wheel driving one 
half of a hunting switch, the other 
portion of the hunting switch be- 
ing driven through suitable gear- 
ing by a small three-phase syn- 
chronous motor. The action of the mechanism is as 
follows: As the portion of the hunting switch driven 
by the rotator is revolved, it makes a series of con- 
tacts with the portion of the hunting switch driven by 
the motor. Directly the first contact is made, the 
motor starts, and by revolving the other portion of the 
hunting switch breaks this contact, and so comes to 
rest. If, however, the rotator continues to revolve, the 
motor will continue to run at a speed directly propor- 
tional to the speed of the rotator. 

The recorder is mounted on a frame about 40 inches 
in length by 30 inches in width, on which frame are 
carried two screw spindles at right angles to each 
other, one of which is termed the north spindle and 
the other the east spindle. The north spindle is car- 
ried by a nut in which the east spindle works, and on 
a nut worked by the north spindle is fixed a time 
printing wheel. The north and east spindles are 
operatively connected with a "pelorus." 

The mechanism controlling the pelorus is driv- 
en by a motor synchronized with the motor on the 
transmitter. By this arrangement, therefore, the 
travel of the timewheel is directly proportional to 
the distance traversed by the ship, quite indepen- 
dently of the direction in which the timewheel 
travels. 

Consequently, as the direction of travel of the 
timewheel is controlled by the position of the pel- 
orus relatively to the index, the line traced by the 
timewheel is, in length, directly proportional to 
the speed of the ship, and its direction is that in- 
dicated by the pelorus, namely, the course. 

The timewheel is a circular brass wheel about 
four inches in diameter, having on its periphery 
numerals from I. to XII. representing hours, each 
hour being divided into quarters. Normally, this 
wheel is held away from the paper by a spring, but 
every 15 minutes an electric current is transmitted 
by a clock, which forms part of the apparatus, to 
an electro-magnet. This causes the wheel to press 
against the paper and the time as shown by the 
clock is recorded thereon. The wheel has a rat- 
chet wheel fast with it, with 48 teeth, engaging a 

pawl. As soon 
therefore a s 
the magnet has 
depressed the 
wheel to print, 
the spring 
withdraws it, 
and the pawl 
turns the 
wheel one for- 
ty-eighth of a 
r e v o 1 u t ion, 
ready for the 
next impres- 
s i o n. The 
printing wheel 
is inked by a 
spool, against 
which it bears 
when at rest. 
The course is 
indicated by a 
series of dots 
printed by the 
timewheel. At 
every fourth 
dot the hour is 
also printed. 
By this means 
it is possible to 
obtain a more 
accurate result 



The Transmitter Which is Operated by a Log- 
Line and is Electrically Connected With the 
Recorder in the Chart-Room. 
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than is attainable with a pen or pencil for tracing the 
course. The "course and distance" are reckoned be- 
tween the first and last dot, and therefore a continuous 
line is unnecessary. 

The clock attached to the instrument has an eight- 
day movement, and at every 15 minutes sends an im- 
pulse of electricity to the electro-magnet controlling 
the timewheel. It has to be set to "ship's time" at 
noon every day. 

In steamships, where it is the custom to calculate 
the distance run from the revolutions of the pro- 
peller, the transmitter can be driven from the pro- 
peller shaft instead of by a rotator. A mark is made 
on one of the disks driven by the motor on the re- 
corder. By counting the revolutions of this disk in 
a predetermined number of seconds (43 seconds in the 
present case) the speed in miles per hour at which the 
ship is moving can be ascertained at any moment. 

The operation of the "dead reckoner" is quite sim- 
ple. In the first place, the navigator throws the ro- 
tator overboard and connects it to the transmitter, 
fixes a sheet of paper in the frame holder, and slides it 
into position for action. The clock is then set going, 
and set "ship's time." The timewheel is also made 
to agree with the clock. The nuts of the north and 
east spindles are released and the timewheel placed 
in the starting position. The transmitter is set in 
motion by the turning of the key. This switches on 
the current, and clutches the rotator to the hunting 
switch. 

To obtain the dead reckoning, it is first of all neces- 
sary to note the ship's head by compass. The pelorus 
is then set. to this course. To make any correction for 
deviation, the pelorus is moved in the direction indi- 
cated on the instrument according as to whether the 
deviation is easterly or westerly. 

For the purpose of taking out "course" and "distance 
made," the first dot (i. e. "position left") on diagram 
is connected to the last dot (i. e. "position in") by a 
line. The length of this line is measured on the 
scale, and the result is "the distance." By carrying this 
line by means of the parallel ruler to the compass card 
on the diagram, the course is obtained. To plot this 
result on the card from "position left" on chart, lay 
off "course" (magnetic). Then one leg of dividers is 
placed on the side scale of the chart at about "mid lat." 
and half the "distance" toward north is measured. Then 
the other leg of the dividers is placed in the point thus 
reached, and the first leg extended toward south to a 
point equal to half the "distance" from central point. 
The dividers then show total "distance." By placing 
one point of dividers on "position left" on chart, and 
the other point on "course" line, the "position in" is 
gained. Similarly, "difference of latitude" and "de- 
parture" can be ascertained. 

■ »■ • « ► ♦ ■ — ■ 

HISTORY AND PRESENT STATUS OF THE PANAMA 
CANAL. 

In tracing the history of the construction of the 
present Panama Canal we must go back to the year 
1879, when an international congress met in Paris and 
recommended the building of a sea-level canal from 
Colon on the Atlantic to Panama on the Pacific. Al- 
though many members of the congress considered that 
a canal with locks was the most advisable type to build, 
the influence of M. de Lesseps prevailed, and a sea- 
level route was' adopted. It was estimated that such 
a canal could be completed in twelve years, at a cost, 
including interest on capital, of $240,000,000. Work 
was begun in 1881, and at the outset the funds of the 
company were called upon heavily for the vast amount 
of plant that had to be purchased and placed along 
the line of the canal, and in providing the necessary 
shelter and conveniences for fifteen thousand laborers. 

Work was no sooner commenced than troubles began. 
Climatic and topographical difficulties began to make 
themselves felt. For 25 miles the route of the canal 
followed the river Chagres, which in the rainy season 
is subjected to enormous freshets, and inadequate pro- 
vision had been made for controlling these floods. 
As the excavation of the 8-mile cut through the divide 
proceeded, it was found that the ground was of an un- 
stable character, and disastrous slides occurred, filling 
the cut as fast as it was excavated. Then the first 
opening of the surface soil along the route induced 
an appalling amount of sickness, and gradually the 
conviction forced itself upon the company that the task 
of building a sea-level canal was beyond their powers, 
being for them, at least, both physically and financially 
impossible. The company abandoned the scheme for 
a sea-level canal, and adopted a less expensive plan, 
which called for summit elevation and the provision 
of locks. But the change was made, too late, and in 
1889, after $156,400,000 had been expended, a receiver 
was appointed. The commission which was appointed 
to examine the company's affairs found that there had 
been an enormous amount of mismanagement and mis- 
appropriation of money; but they stated that the vast 
amount of machinery on hand, the engineering data 
procured, and the labor actually done on excavation 
and embankment, were worth to any new company at 
least $90,000,000. A further extension of time was re- 



ceived from Colombia, carrying the date of completion 
to 1904, and a still later concession extended the date 
to the year 1910. 

In the autumn of 1894, a new company with a cash 
capital of $13,000,000 was formed to complete the canal. 
On coming into possession, they very wisely determined' 
to make a. most thorough engineering examination of 
the problem, and asked for the appointment of a tech- 
nical commission composed of eminent engineers of 
different nationalities, whose experience in engineering 
work of this kind gave them special qualification for 
passing upon the surveys and plans, which were being 
made upon a most elaborate scale by the engineers of 
the new company. This commission presented a unani- 
mous report in December, 1898, which, considering 
the standing and experience of the members, was con- 
sidered to be one of the most representative and au- 
thoritative documents of the kind ever drawn up. 

The international commission found that the work 
on the canal with locks, as outlined below, was at that 
time two-fifths completed, and that it would cost $87,- 
000,000, or with twenty per cent for contingencies 
$102,400,000, to complete the work, the time re- 
quired being estimated at from eight to ten years. 
The route of the canal, as approved in the amended 
plans of the commission, is about the same as that 
which will be followed by the canal, under whatever 
plans it may finally be completed. Its total length is 
49 miles. The plan recommended by the commission 
has a summit level of 68 feet. A canal with two. other 
summit levels, one at 96% feet, and the other of 32% 
feet, was considered, but the 68-foot level was chosen. 
In these plans the Chagres River was controlled by 
constructing two large dams, one at Alhajuela in the 
upper Chagres, about 9 1-3 miles above the canal, and 
the other at Bohio, at the end of the sea-level length of 
the canal at the Atlantic side. The Alhajuela dam was 
to serve as a source of power and of water supply for 
the summit level, and the Bohio dam, 1,286 feet in 
length, was intended to create an artificial lake to ex- 
tend 13% miles from Bohio to Obispo, with the chan- 
nel of the canal dredged in the bed of the lake. The 
Bohio dam was intended to serve the double purpose of 
containing and controlling the flood waters of the 
Chagres, and reducing the amount of excavation neces- 
sary for the canal. 

The route of the canal as thus located, and probably 
to be ultimately followed, is as follows: Commencing 
at Colon on the Atlantic, the first section, 15 miles in 
length, is tidal up to the site for the proposed locks 
at Bohio, by which vessels would be admitted to the 
lake formed by the Bohio dam. Of this tide-level 
stretch of the canal, the first 12 miles are navigable, 
the depth varying from 16 to 29.5 feet. It has been 
excavated to the original width, and a portion of it 
has been dredged to the depth of 29.5 feet originally 
determined upon. After passing the locks, the canal 
channel, according to' the commission's plan, would 
have extended for 13% miles along the bed of the lake 
to Obispo. Here another lift would have carried ves- 
sels to the summit level, 5 miles in length, with an ele- 
vation of 68 feet above mean sea level. Descent to the 
Pacific was to have been made by locks at Paraiso, 
Pedro Miguel, and at Miraflores, where vessels would 
reach tide level on the Pacific. 

In the few years following the publication of the re- 
port of the international commission, the question of 
the advisability of the United States building an isth- 
mian canal connecting the two oceans was fully rea- 
lized, and public interest was greatly stimulated when 
it was understood that the French people were serious- 
ly considering the completion of the Panama canal. 
At that time it was popularly supposed that if the 
United States government undertook the construction 
of a canal, it would build it on the Nicaragua route, 
and there was a disposition to push the matter through 
as a government enterprise with all the speed that 
the nation's resources could guarantee. At the same 
time, the reports as to the feasibility of the Nicaragua 
canal which were made about this time by the govern- 
ment engineers, were distinctly unfavorable, and the 
confidence of the public in the possibility of building 
the Nicaragua canal for the sum of money estimated, 
and within the time specified, began to be rudely 
shaken. At the same time, the new Panama Canal 
Company, realizing that the construction of another 
canal at Nicaragua would seriously imperil the finan- 
cial success of their own canal, strongly urged the 
American people to consider the superior advantages 
of the Panama to the Nicaragua route. From the very 
first the Scientific American took a decided stand in 
favor of Panama; for a careful consideration of the 
two schemes satisfied this journal that, judged both 
from the standpoint of feasibility and cost of construc- 
tion, and convenience and safety of operation, the 
Panama route was greatly superior. 

The mere statement of the comparative elements of 
importance in the two canals shows at once the su- 
perior advantages of the Panama route for an isthmian 
canal. The total length of the Panama canal is less 
than 50 miles, whereas the length of Nicaragua canal 
is 186 miles. In the Nicaragua eanal there would 



have been 50 miles of curvature, with a total of 2,339 
degrees; whereas at Panama the total length of curva- 
ture is only 23 miles, and the total number of degrees 
771; while as for the time occupied in transit, a 400- 
foot ship would take 11% hours to pass through the 
Panama canal, as against 33 hours to pass from ocean 
to ocean by way of Nicaragua. 

The Isthmian Canal Commission appointed by the 
President to^ investigate the whole question, after a 
careful investigation of both routes by its own parties 
of engineers and a careful study of the records and 
plans of the two companies, strongly recommended the 
Panama route. They estimated that the work already 
done at Panama, the Panama Railroad, the maps, 
drawings, etc., and the working plant, were worth 
to the United States not more than $40,000,000. With- 
out going at any length into the history of the legis- 
lation in Congress, and the negotiations with the Pana- 
ma Canal Company, and with the Colombian govern- 
ment, it is sufficient to say that the canal was pur- 
chased for the sum named, and the Colombian govern- 
ment received $10,000,000 for the purchase of a strip 
of land extending five miles on each side of the route 
of the canal from ocean to ocean. A commission was 
appointed to take hold of the project, undertake the 
government of the canal zone, make a start in the pre- 
liminary work of sanitation, and prosecute a thorough 
engineering survey, upon which it would be possible 
to determine the final plans for the completion of the 
great work. 

It was soon discovered that the composition of the 
commission was somewhat cumbersome, and not calcu- 
lated to give the best results in a work of this magni- 
tude, and accordingly President Roosevelt abolished 
the commission and formed a new one which, it is be- 
lieved, will prove to be thoroughly adequate to the 
carrying through of this stupendous undertaking. The 
new chairman of the commission, Mr. Theodore P. 
Shonts, who succeeded Rear Admiral Walker, is head 
also of the First Department, which is concerned with 
the fiscal affairs of the commission and the purchase 
and delivery of all material and supplies. The head 
of the Second Department, Charles E. M'agoon, is gov- 
ernor of the canal zone, and in addition to the adminis- 
tration and enforcement of law, will have in charge 
the important work of sanitation. He is to reside on 
the isthmus, and devote his entire time to the service. 
The head of the Third Department is the chief engineer, 
John F. Wallace, who is to reside on the isthmus, have 
charge of the actual work of construction and of the 
practical operation of the railroad, with the special 
view of its utilization in the construction of the canal. 
The other members of the commission are Rear Ad- 
miral Endicott, U. S. N., Brig.-Gen. Hains, U. S. A., 
Col. Ernst, Corps of Engineers, U. S. A., and Benjamin 
M. Harrod. The chairman receives a salary of $30,000 
a year, the chief engineer $25,000 a year, the governor 
$17,500 a year, and the other commissioners $7,500 a 
year each. William H. Burr and William Barclay 
Parsons are attached to the present organization as 
consulting engineers, and one leading civil engineer 
from England, France, and Germany will also act in an 
advisory capacity. 

The results of the elaborate surveys, and the limited 
amount of construction that has been carried on under 
the present and preceding commission, have placed the 
chief engineer in a position to outline in a preliminary 
report the probable best type and size of canal to 
build at the isthmus. He estimates that a canal 150 
feet in width at the bottom, and providing a minimum 
depth of water of 35 feet, could be built with a 60-foot 
summit level, with locks, for $178,000,000, and that 
it could be completed in from seven to eight years. 
A canal with a 30-foot level would cost $194,000,000,. 
and could be built in from eight to ten years; while a 
sea-level canal would cost $230,000,000, and could prob- 
ably be completed, or at least open for use, in ten years, 
and certainly in twelve years' time. Th«se estimates 
are based upon the time and expense of cutting through 
the mountain divide; and the chief engineer is satisfied, 
from the experience that has already been had in 
excavating the Culebra cut, that it would be possible to 
take out material at 50 cents per cubic yard. He 
states that a mere perfunctory management of the work 
might increase this cost to 60 cents or more, whereas 
with efficient management and the use of the best ma- 
chinery, the cost might be reduced to 40 cents per 
yard. 

The further investigation that has been made of the 
site of the proposed Bohio dam, shows that there is a 
deep gorge or depression in the natural rock at this 
point, which would render it necessary to carry the 
core wall of the dam down to a depth of at least 150 
feet below sea level. Mr. Wallace, therefore, prefers 
in any case, whether a sea-level canal or one with locks 
be built, to place the dam for the control of the river 
Chagres flood water at Gamboa, where a satisfactory 
foundation can be had and suitable locations are af- 
forded for tunnel spillways. The surplus waters 
would be led from this dam either to the Pacific or to 
the Atlantic by means of tunnels through the divida 
or intervening hills. It is pointed out that the coa- 
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struction of a dam at Gamboa has this advantage over 
the dam at Bohio, that whereas the destruction of the 
Bohio dam either by floods or by the act of man in 
time of war, would close the canal absolutely to traffic, 
the destruction of the Gamboa dam would cause only 
temporary interruption. 



An Aerial Torpedo. 

A test was recently made at Rockaway Point, Long 
Island, of a noval projectile invented by Mr. Joseph J. 
Mclntyre, of Brooklyn, N. Y. As the title implies, the 
new projectile is of the explosive type, similar to a 
torpedo, but arranged to be driven through air instead 
of water. The torpedo, which resembles a huge 
rocket, carries a load of steel shrapnel and a high ex- 
plosive which may be detonated by a time fuse or a 
percussion cap. scattering the shrapnel over a wide 
area. A brass cylinder contains at the lower end the 
lifting charge by which the projectile is fired into the 
air. At the upper end is the shrapnel and the high 
explosive. Several hundred steel shrapnel bullets are 
used. They are cast in strips' and 1 arranged about the 
inside of the casing, while in the center are three sticks 
of dynamite. The bullets and dynamite are all in- 
cased in plaster of Paris. A percussion cap at the 
upper end' of the cylinder explodes the charge when 
the projectile strikes an object. The time fuse passes 
up through the center of the cylinder between the 
sticks of dynamite. The projectile is arranged to be 
fired like a rocket from a tripod which may be raised 
or lowered to different angles, and thus regulate the 
distance the torpedo will cover. This may also be 
governed by varying the quantity of lifting charge in 
the cylinder. In the Rockaway Point test a small 
charge was used, so that the action of the projectile 
could more easily be followed. The rockets in this 
case covered only a quarter of a mile, while with full 
charges they would have covered a mile or. more. The 
tests were very successful, the rockets exploding when 
striking the ground, ■ tearing large holes in the sand 
and scattering bullets over a large area. Several 
rockets were also fired out to sea, and exploded on 
striking the water. The third test, that of exploding a 
rocket in mid-air with a time fuse, was also successful. 
Mr. Mclntyre has equipped his invention with a safety 
device which prevents premature explosion. This per- 
mits large quantities of the rockets to be transported 
in perfect safety. 



World's Power Boat Record. 

The official world's record for a power boat has 
been established by the "Napier II.," of Great Britain. 
This boat competed in several contests last year, but 
her performances were not considered satisfactory, 
although every indication of speed was manifested. 
It was therefore handed over again to the builders, 
Messrs. Yarrow & Co., of Poplar-on-Thames, and 
drastic alterations have been effected in the design of 
the hull, which is practically a new structure. Offi- 
cially timed on the builder's recent trials the world's 
record for a knot was attained. Three runs were 
made over the measured mile, the first against the 
tide occupying 2 minutes 25 seconds, which is equal 
to 24.827 knots or 28.57 miles per hour; the second, 
with the tide, took 2 minutes 14 seconds, a speed of 
26.86 knots or 30.93 miles per hour; the third, also 
with the tide, was timed to be 2 minutes 12 3-5 seconds, 
a speed of 27.149 knots or 31.26 miles per hour. The 
conditions were not propitious for fast speed, as the 
boat had to contend against half a gale of wind. The 
mean pace of the first and last runs, with and against 
the tide, is 25.988 knots or 29.925 miles an hour. For 
a 40-foot boat this is a meritorious performance. .The 
previous best speed was attained by "Trefle-a-Quatre" 
at Juvisy, when 22.7 knots were recorded. "Napier 
II." is reconstructed upon original lines. It is per- 
fectly flat-bottomed, with the sides of the bows per- 
fectly perpendicular. The boat is propelled by two 
four-cylinder engines each developing 60 horse-power 
driving twin screws. At full speed the craft rides 
with about 6 feet of her bows out of the water, but 
makes very little wash. 



The Current Supplement. 

The current Supplement, No. 1535, is opened with an 
excellent article on the car-ferry steamer "Detroit" of 
the Michigan Central Railroad. Rear-Admiral George 
W. Melville contributes a splendid review of the epochs 
in marine engineering. A technological article of in- 
terest is that on the manufacture of bronze colors. 
The artificial production of rubies is described and 
likewise illustrated. Steel-hardening metals have be- 
come of such importance, that Joseph Hyde Pratt's dis- 
cussion of the subject will be followed with interest. 
Inventors will find of value an article on distance con- 
trol by electric waves. Producer-Gas Power Plants is 
a subject which is fully discussed by A. Frederick Col- 
lins. Prof. Blondlot's puzzling discovery of the N-rays 
is made the subject of exhaustive inquiry by C. G. 
Abbot. The usual electrical notes, engineering notes, 
and trade notes and recipes are to be found in their 
accustomed places. 



Automobile Notes. 

In view of the recent lowering of the 1,000-mile non- 
stop track record 4 hours, 3 minutes, and 36 seconds 
by Charles Wridgeway on a Peerless car, further at- 
tempts at cutting the new time of 25 houi'K, 50 min- 
utes, and 1 second will doubtless soon be made, and 
automobile enthusiasts will probably have a chance 
to witness several more such tests during the summer. 
Wridgeway covered 934 miles in 24 hours, or 123 miles 
more than the Packard machine, driven by Schmidt, 
made in the same time last summer. His average speed 
was about 39% miles an hour. The car was run at an 
even rate following the indications of a speedometer. 
The only mishap was the breaking off of the exhaust 
pipe at the end of the twenty-second hour. The right- 
hand front wheel was changed four times because of the 
constant great strain upon it and its tire. The motor, 
however, did not stop during these or any of the other 
stops for supplies. 

An overland long-distance endurance test of two 
Oldsmobile runabouts is now under way. The two ma- 
chines started from New York on May 8 and are ex- 
pected to arrive in Portland, Ore., on or before June 
21, or within 42 days. The driver of the first machine 
to arrive is to receive a $1,000 prize. The runabouts 
will be the first machines to have crossed the continent 
from east to west. The drivers expect to attend the 
Good Roads Convention at the Lewis and Clark Expo- 
sition, to the president of which they are carrying 
messages. The machines reached Des Moines, Iowa, on 
'May 20, after having encountered muddy and flooded 
roads in Illinois and Indiana and being pulled through 
Skunk River marshes with a block and tackle, during 
which passage they were completely submerged. They 
started from Omaha, Neb., on the 25th after spending 
one and one-half days there getting extra gasoline 
tanks fitted and preparing for the rest of the journey, 
during which they will cross Nebraska, Wyoming, and 
Oregon. 

The opening of the track racing season in the vicin- 
ity of New York occurred on May 6 at Brighton Beach. 
The chief excitement of the day was furnished by the 
remodeled Ross steamer, which performed so success- 
fully at Ormond last winter. Driven by Joe Nelson, 
this machine, which has been christened the "Lightning 
Bug," ran through the fence and was damaged con- 
siderably, though Nelson fortunately escaped injury. 
Besides a 5-mile exhibition performance by Walter 
Christie on his front-drive racer, there were no other 
specially interesting performances. The first meet at 
Morris Park — the new automobile race track — resulted 
in the cutting of one-fifth of a second off Barney Old- 
field's old track record of a mile in 53 seconds. The 
new time was made by William Wallace's 90-horse- 
power Fiat. The new White steam racer did a mile 
in 53 seconds, and took second place in a 3-mile free- 
for-all race, which was won by Chevrolet on the Fiat 
in 2:514-5. The track was not in very good condi- 
tion, it being too soft and not sufficiently banked at the 
sharp turn. 

The first hill-climbing contest to be held this season 
took place at Springfield, Mass., recently, where a new 
Grout steam racer covered the 2,175 feet up a 9 to 12 
per cent grade in 34 seconds. This new racer is fitted 
with two boilers and a 50-horse-power steam engine. 
The next best time for the hill was made by a 60- 
horse-power Napier car, which took 1 3-5 seconds longer 
to make the ascent. A Ford, a Reo, a Stevens-Duryea, 
and a large Columbia won first place in their respect- 
ive classes, their times being in order, 57 3-5, 54 4-5, 
47 2-5, and 41 1-5 seconds. A double opposed-cylinder 
Buick car made the climb with four passengers aboard 
in 50 1-5 seconds. 

An automobile street cleaner is being placed on the 
market by an English firm of motor manufacturers. 
The vehicle is not only propelled by a gasoline motor, 
but is provided with four separate attachments, each 
of which is operated by the motor, and is designed for 
a special function. These comprise a rake to loosen 
caked mud upon the surface of the road, squeegees for 
use in wet weather, a revolving brush to clean up 
surface rubbish or dust, and a set of overlapping scrap- 
ers to complete the cleansing work. The revolving 
brush is so arranged that the dust and rubbish which 
it removes is deposited in a special receptacle, and 
no dust is raised in the air. This is a conspicuous ad- 
vantage over the existing machine of this type, which 
can only be used at night time, when pedestrian traffic 
is practically nil, owing to the excessive contamina- 
tion of the air by dust particles. The motor vehicle 
costs about $4,000, but working at an average speed of 
eight miles an hour, and being so varied in its opera- 
tions, can carry out the work of some fifty men. These 
machines are to be introduced in English thorough- 
fares during the coming summer. 

In making an electric furnace, according to Engineer- 
ing Record, with limestone blocks, it is necessary to 
dry them in a stove or otherwise for 10 to 24 hours, 
as the least moisture will cause a block to* crack when 
subjected to the heat of the arc. 
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Why the Stone Ball Moves. 
To the Editor of the Scientific American: 

Concerning the spontaneously moving stone ball 
at Marion, Ohio, noticed in the' Scientific American 
for April 15, assuming its description to be free from 
error, permit me to suggest that such a movement 
must be due to some artificial cause or to the axial 
rotation of the earth. 

If to the latter, its direction should be somewhat 
to the east of south, its southerly motion being due 
to centrifugal action, while its easterly deflection 
should be the result of a "throw," due to the velocity 
of terrestrial rotation in that latitude, which should 
vary but little from 800 miles per hour; the actual 
direction of the rotation of the ball being the result- 
ant of these, modified by friction. 

Akron, N. Y., May 19, 1905. Julius Petekson. 
— — ■ — ^ i ■ » »■' 



The Stone Ball Again. 

To the Editor of the Scientific American: 

We were very much interested in the moving ball 
described in your issue of April 15, and think there is 
another probable cause not given, at least we have not 
noticed it referred to, viz., the capillary attraction 
hypothesis; and assume that the ball does not fit the 
socket perfectly, leaving a space to be filled with water, 
frequently by rain and dew distilled at night, which 
would be drawn up by the force of capillary attrac- 
tion between the cup and ball, and this film of water 
would be evaporated by the sun's . rays on the south 
side first, and the ball drop to that side, causing the 
ball to move from north to south, just as we find tak- 
ing place in the instance referred to. 

Oshawa, Ont., May 23, 1905. J. W. Pkovan. 



An Automobile tor Market Gardeners. 

To the Editor of the Scientific American: 

The market gardeners and farmers of the country, 
and particularly the market gardeners, need an auto- 
mobile for working the soil. To one who reads the 
papers devoted to agriculture regularly this will seem 
to be at first glance a ridiculous statement, because the 
farm papers, almost without exception, denounce the 
automobile. Nevertheless, the machine for working the 
soil is needed, and a sale can be made of the right 
kind of a machine in spite of prejudice. Let me spe- 
cify some of the features that such a machine should 
have. 

That it should be simple in construction is, of 
course, the first of all the requisites. It should then 
be small, so as to require but little space at the end 
of a furrow. It should be easily steered, and turn 
within its own length. The width of tread should be 
variable. The rims of the wheels should connect 
with the hubs by means of sheet-metal plates instead 
of spokes. The width of tire should be about five 
inches. The whole machine should weigh as little as 
possible consistent with strength. It should be geared 
to run at two speeds, if not three. The motor should 
be designed so that it could be disconnected from the 
wheels of the machine, and used for the numerous 
purposes for which motors are wanted on the farm, 
such as thrashing and pumping. The machine must 
be arranged to drag all kinds of farm implements, and 
to haul the crop to market. If it were able to do serv- 
ice as a carriage as well, so much the better. 

In proof that such a machine can be sold in spite 
of prejudice, consider this one fact: Gardeners now 
plant many vegetables in rows three feet apart, that 
might better be planted a foot apart. The wide spaces 
are required because a horse must be used to cultivate 
the vegetables. I have heard of spaces two feet wide 
between rows being cultivated by a horse, but I never 
saw it done. A well-built machine could travel be- 
tween rows a foot apart, or at worst fifteen inches 
apart, and that' is to say that an automobile cultivator 
would ' just about double the truck crop that can be 
raised on an acre of ground. 

When the late W. W. Huntley, of Silver Creek, N. Y., 
began making bran dusters to take flour out of bran, 
the millers laughed at him. They said to take out 
the flour would spoil the sale of the bran. But Hunt- 
ley persuaded one, here and there, to try the machine, 
and he agreed to take the flour thus saved daring a 
stated period as pay for the machine. That always 
sold the machine. In like manner place a well-d<v 
signed automobile in the hands of a reputable truck- 
grower, and the machine will sell itself. Where is the 
manufacturer who will first occupy this field? 

Northwood, N. Y., May 22, 1905. John R. Speark. 



The Crater of Kilauea. 

A correspondent located at Hilo, Hawaii, informs 
us of two heavy earthquakes occurring there early 
in May, and of the great activity of Kilauea crater. 
Two fountains of lava were playing in the bottom of 
the crater pit, causing a large flow of lava; making 
an interesting sight for tourists. 
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THE GRUBB GUN-SIGHT. 

A collimating telescopic gun-sight has been invented 
by Sir Howard Grubb, which departs so radically from 
the usual type of sight, that a brief description of its 
salient features may not be without interest. 

As shown in Fig. 6 of the accompanying illustrations, 
the sight consists of a short metallic tube, the rear end 
of which is closed by a window of parallel plate glass, 
the lower portion of which is silvered on the inside, 
while the upper portion is left perfectly transparent. 
The front end of the tube is closed by a curved glass, 
the concave surface of which is coated with a chem- 
ically-deposited film, which is both semi-transparent 
and highly reflective. The curved glass, therefore, acts 
as a transmitter and a reflector of light. The tube is 
formed at the top into a hood containing a glass dia- 
phragm covered with an opaque coating, on which is 
cut a cross. 



no necessity for a back sight, which is a very important 
advantage in itself if the weapon is to be handled in a 
strained position. 

That the virtual or ghost image of the cross is really 
formed at or near the plane of the object aimed at, 
is proved by the small photograph in the lower right- 
hand corner of Pig. 1. The photograph was obtained 
by placing the camera a few feet behind the sight, 
focusing on the framework of the sight, and exposing 
the plate. As shown in the picture, the sight body 
itself is quite indistinct, but the distant views of the 
dome and the cross are both quite- clear, proving that 
this ghost image of the cross is practically in the plane 
of the distant dome. In looking through the sight, the 
object aimed at is seen as distinctly as with any, open 
sight, except for the very slight loss of light occasioned 
by the semi-transparent film. 

Much of the difficulty experienced by novices depends 



respect it has an advantage over the ordinary telescopic 
sight, in which accuracy and constancy of adjustment 
are most essential. 

In the accompanying illustrations, Pigs. 1 and 2 
show the Grubb sight adapted for use with a six- 
pounder naval mounting. The bracket for the sight is 
constructed so as to fit on the mounting after the re- 
moval of the ordinary tangent sight. The appliance is 
mounted on the top of a radial rack securely held by 
and capable of sliding in a socket formed in the sight 
bracket. A worm wheel and pinion gear serve to ele- 
vate the sight rack. Deflection of the sight is arranged 
for, and consists in training the sight around a center 
by milled head and screw in the usual manner. 

Pig. 3 shows the instrument applied to a bar sight 
for a twelve-pounder rapid-fire mounting. In this case 
the sight is carried above the ordinary back sight, and 
may be easily and quickly removed, held as it is by a 





Photo, taken through a Bight. 

Fig. 1.— The Sight on a Six-Pounder Mounting. 



Pig. 2. — The Grubb Sight Applied to a Six-Pounder. 





Fig. 3 —The Sight Applied to a Twelve-Pounder Rapid-Fire Mounting. 



Fig. 4. - The Grubb Sight Applied to a British Service Weapon. 





Plate Guass Silveb 



Fig. 5.— Grubb Sight on a Six-Inch Rapid-Fire Gun. Fig. 6,— Optical Principle of the Grubb Sight. 

A NEW GUN-SIGHT WHICH DOES AWAY WITH THE ORDINARY FORESIGHT. 



The manner in which this optical system works is 
well shown in Pig. 6. The rays emanating from the 
target are transmitted both through the front and back 
windows without refraction, and enter the eye exactly 
as if there were no sight at all. On the other hand, 
the rays which enter the eye to form the image of the 
cross diverge, and are reflected from the silvered por- 
tion of the back window onto the concave surface of 
the front window which, being coated with a reflective 
film, diverts the rays in question through the trans- 
parent upper part of the back window, and thus to the 
observer's eye. Because of the peculiar curvature of 
the front window, the rays of the cross are parallelized 
after reflection, so that they enter the eye as. if they 
had emanated from a large cross on the distant object 
itself. The cross is, therefore, optically superimposed 
on the target. 

Since the observer's eye is absolutely fixed, there is 



upon the impossibility of seeing the ordinary foresight 
of the rifle simultaneously with the: target. In the 
case of the instrument we have just described, the fore- 
sight can be completely discarded. 

Although this sight is not a telescopic sight in the 
true sense of the word, it can be made to magrdfy, if 
desired, and that without some of the disadvantages 
of ordinary magnification. Ji st as it is possible to 
focus both object and cross on a photographic plate, so 
also is it possible to focus both in a field glass and a 
telescope. The larger patterns of the sight (u.^d for 
field and naval guns and guns of position) are ah 'up- 
plied with attachments for monoculars and binoculars. 
The telescope, however, in this case is used simply as r x 
means of magnification of both object and cross, an: 1 
any error of adjustment or looseness in the lenses in 
no way affects the accuracy of the sighting, because it 
affects both the object and the cross equally. In this 



bayonet joint arrangement and a small spring catch. 

Pig. 4 shows the sight fitted to a British 0.303 service 
rifle. The sight does not interfere at all with the ordi- 
nary sights, because it is mounted to slide on the face 
of an arc on the left-hand side of the rifle. The toy 
of this arch is notched, and the notches are cut to cor- 
respond with given ranges engraved on the arc. A 
spring catch holds the sight at any of the notches, 
adjustment of range being effected by sliding thf sight 
along the arc. 

In Pig. 5 the Grubb sight is shown fitted in conjunc- 
tion with a bar sight of a six-inch rapid-fire mounting, 
the Grubb sight being carried on an extension of the 
ordinary sight bar, so that it is to the rear and slightly 
above the ordinary back sight. 



It is calculated that the mass of the solar corona ! s 
not necessarily greater than 25,000,000 tons. 
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An Uncompleted Cut, Showing French Excavating Plant Still Available, 





Rock Excavation in the Culebra Cut. 








Partially Excavated Portion of the Canal at Atlantic End. 



Old Spanish Fort and Islands at the Pacific Entrance. 





Photos copyri K iH, 191H, Dy Underwood & Underwood. 

By Launch up the Excavated Portion of the Canal. Part of the Old Company's Plant. 

HISTORY AND PRESENT STATUS OF THE PANAMA CANr.X-.— [See page 442.] 
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THE ALGIERS-TOULON MOTOR-BOAT RACE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The Algiers-Toulon race was organized in the first 
place by the Matin, one of the leading Paris journals. 
Then followed the cup offered by M. Charley, the Paris 
representative of the Mercedes automobile company. 
The French Minister of the Marine offered a prize, and 
also lent his aid to the event, and allotted a. torpedo 
destroyer to accompany each of the racers. This en- 



the lot. It weighed 15 tons, and had a draft of 4 feet. 
Two Beaudoin motors of 100 horse-power each drove 
twin screws. This boat had nine men on board. De- 
spite the fact, that she carried 700 gallons of gasoline, 
lack of fuel was one of the causes for her final aband- 
onment. 

The start took, place from the port of Algiers at 6 
o'clock, in the morning, led off by the "Quand-Meme." 
Then, at intervals of a few minutes, came the "Mer- 



ried off the honors of the first part of the course. It 
came into port accompanied by the destroyer "Arc," 
and after the latter had anchored, the "Fiat" made a 
brilliant run across the port at full speed, amid wild 
cheering from the assembled crowd. It had made the 
long trip of over 200 miles without the slightest acci- 
dent, and had kept up a very regular, speed. Prepara- 
tions were then made for leaving Mahon, and continu- 
ing the second part of the race to Toulon. But on ac- 




The 30-Foot Long, 5J^-Foot Beam, 25-36 H.-P. "Fiat." 

This boat weighs only5U0 lbs. Although the smallest in the race, it made the best 

time, going half way across the Mediterranean Sea (225 miles) in 12 hours 

at an average speed of 16 knots (18.54 miles) an hour. 



Madame dn Gast Piloting the 43-Foot, 60 H.-P. "Camilie." 

The " Camilie " reached Port Mahon second in 16 hours, or at an average speed of. 13 1-5 knots (14 miles) an hour. 



couraged the constructors to build a type of especially 
heavy racing boat, adapted to run in the open sea. 
The racers varied from 30 to 80 feet in length, and the 
motors ranged from 35 to 200 horse-power. The small- 
est boat was the Italian racer "Fiat," which measured 
30 feet in length, while the largest, the "Quand-Meme," 
owned by the Due Decazes, was 73.46 feet long, 9.84- 
foot beam and 1.05-foot draft, and fitted with two 
motors of 100 horse-power and driving twin screws. 
The "Camilie," a Paris-built racer of 60 horse- 
power and 43 feet length, was piloted by Madame 
du Gast, the well-known sportswoman. The "Her- 
acles II." was built of mahogany. It had a double 
hull, with tarred paper 
between the layers. The 
machinery was well 
protected by a liberal 
deck. The boat was 35 
feet long, had a 60- 
horse-power motor, and 
carried a crew of seven. 
The hulls of the two 
Mercedes boats, besides 
those of the "Camilie" 
and "Heracles II.," were 
built by the Pitre Com- 
pany in Paris. The 
"Mercedes C. P." had a 
45-foot steel hull and 
a 90-horse-power Mer- 
cedes motor. She car- 
ried a crew of six. 

The "Mercedes-Mercedes" was 60 feet long, and had 
two 90-horse-power Mercedes motors placed in line, 
one behind the other, and driving a single pro- 
jjeller. This boat was provided with a mast and 
smokestack and carried a crew of five. The "Mal- 
gre Tout" was 65 feet long, 11 feet beam, and had 
a 6-foot draft. Its weight was 14% tons, 5 tons of 
which was due to a heavy cast-iron keel. It was rigged 
as a yawl, and carried 170 square yards of canvas. 
Both the 120-horse-power motor and the boat itself 
were built by M. Roche. The crew consisted of six 
men. The "Quand-Meme," as can be seen from the il- 
lustration, was the largest and handsomest boat of 



cedes C. P.," the "Mercedes-Mercedes," the "Fiat," 
the "Camilie," the "Malgre Tout," and the "Her- 
acles II." The time was taken upon one of 
the large torpedo destroyers, which lay at the 
mouth of the port, as the boats passed by at full 
speed. The line of boats was preceded by "La Hire" 
and followed by the "Mousqueton," while the bat- 
tleships "Kleber" and "Desaix" accompanied the fleet 
on the passage. A few of the motor boats, such 
as the "Heracles II." and the "Malgre Tout," hoisted 
their sails at the start, while the rest ran with the 
motor alone. They soon disappeared in the distance. 
Six of the boats succeeded in arriving at Mahon 




Longitudinal Section and Plan of the " Quand-Meme." 

in good order. First came the "Fiat" at 6:15 
P. M., it ■ having made the 195 nautical miles 
(224.79 statute miles) from Algiers to Mahon in 
a little over 12 hours, with an average speed of 10 
knots (18.54 statute miles) an hour. Then followed 
the "Camilie" at 10 o'clock, taking 16 hours for the 
trip. Not long after came the "Mercedes C. P." at 
10:43 (17 hours), then the "Mercedes-Mercedes" at 
12:30 (181/. hours), and the "Quand-Meme" at 1:45 
A. M. (20 hours). The "Malgre Tout" came into port 
towed by the "Carabine," while the "Heracles II." did 
not arrive until late in the morning, at 11 o'clock. 
Thus the valiant little Italian boat, the "Fiat," car- 



count of the bad weather and the heavy sea which 
prevailed, they were obliged to remain in the port for 
several days, and could not start again before May 13. 
The boats started at 4 A. M. in good order, but after- 
ward the sea became rougher. The "Fiat" had to be 
taken on board "La Hire" when 45 miles out from 
M'ahon, as it passed through the smaller waves and 
shipped water. Then some of the other boats were 
taken in tow, owing to different accidents. These were 
the "Mercedes C. P.," the "Heracles II.," the "Malgre 
Tout," and, later on, the "Mercedes-Mercedes." At 10 
o'clock the breeze stiffened, but the "Camilie" was 
making good headway, as was also the "Quand-Meme." 

At 5 P. M. the "Ca- 
milie" had to be taken 
in tow. The weather 
had been comparatively 
good at the start, but 
toward 10 A. M. the 
barometer fell very 
fast, and toward eve- 
ning a violent storm 
came on, which was 
one of the worst ever 
seen in that region. 
Under these conditions 
most of the boats were 
first taken in tow, and 
afterward abandoned, 
as they could not be 
hoisted into the de- 
stroyers in such a 
heavy sea. The "Mercedes C. P.," which had been 
running admirably, < was later towed by the "Halle- 
barde," but the boat was swamped in the heavy 
sea, and the towline had to be cut. The "Camilie," 
also under tow, broke away and was left at the 
mercy of the waves. It was only with great diffi- 
culty that the battleship "Kleber" was able to save 
Madame du Gast and the crew. The "Malgre Tout," 
"Heracles II.," and "Mercedes-Mercedes" met with a 
similar fate, while the "Quand-Meme" was kept afloat 
until 5 P. M. on the 14th, when' her crew were, obliged 
10 abandon her and be taken aboard the "Arbalete." 
Thus all the boats were lost with the exception of the 




The 45-Foot, 90 H.-P. "Mercedes C. P." 

This boat arrived third in 17 hours, thus making an average speed of llj^ knots (13J4 miles) an hour. 



The 75-Foot, 200 H.-P. "Quand-Meme" of the Due Decazes. 

Although she did not make as fast time as the other boats in the first halt of the race, the " Quand-Meme ' 

proved to be the most seaworthy in the second half, as her crew stayed on her 36 hours, 

while the other boats were abandoned a whole day before. 
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"Fiat." Had it not been for the exceptionally heavy 
tempest, there is no doubt that they would have 
reaehed Toulon. 

— - o c m > » 

DO ANIMALS REASON 1 

BY NELSON R. BRIGGS. 

There is much diversity of opinion on the question 
"Do animals reason?" even among scientists. But so 
long as scientists and doctors disagree, it is an open 
question as to how much more learned they are upon 
many subjects than the common, every-day man with 
equally as good reasoning powers, and neither with 
facts to prove his assertions other than reasoning 
powers. 

I take great pleasure, however, in presenting to 
the readers of the Scientific American, that they may 
judge for themselves, an illustration to this article 
of a photograph of a cat opening a door, and thus 
gaining an entrance to the house. I took this photo- 
graph on March 17 last, about three P. M., after first 
watching the cat open the door two or three times, 
that I might the better judge of the best location for 
my camera, and, as I had no shutter to my lens, I was 
obliged to make the exposure by uncapping, and cap- 
ping the lens. 

The photograph speaks for itself. The cat is of the 
yellow type, of good size, and belongs to Lanson Wis- 
wall, a farmer living about three miles from Ballston 
Spa, N. Y. Mr. Wiswall says the cat was not taught to 
do this trick, i if such it may be called; and how it 
came to understand or reason out that, even though 
the door was fastened with the old-fashioned thumb- 
latch, it could gain admittance to the house at will, 
by simply jumping up and grasping hold of the handle 
of the latch with one paw, and striking the thumb- 
piece with the other until the door swung open, is as 
much a mystery to him as it is to strangers who have 
witnessed the act. 

Now, does this act not show reasoning powers on 
the part of the cat, when, finding that it could not push 
the door open with its nose or paw, it looks about and 
discovers that there is a latch, by climbing up to and 
striking which with its paw, it can open the door? 

My experience and study of animals of the higher 
order of intelligence has induced me- to maintain that 
most, if not all, animals do possess reasoning powers, 
and the above act simply adds to and strengthens my 
belief. 

I am not disposed to agree with Mr. Burroughs, 
who says: "Such traits in animals are 
simply physical." 

But there is, however, considerable phil- 
osophy in Mr. Deacon's statements. He 
says: "Whenever we find an animal able 
to learn by its own individual experience, 
we have the same right to predicate mind as 
existing in such an animal, that we have to 
predicate it as existing in any human be- 
ing other than ourselves. Huxley observes 
that 'a race of dumb men deprived of all 
communication with those who could speak, 
would be little indeed removed from the 
beast.' " 

Thus, it would appear that the mind of 
man in childhood, or in savagery, is not 
by any means so superior to that of the 
higher animals as is claimed by some. Such 
animals are speechless by reason of an 
anatomical accident, and not from an ab- 
sence of ideas or ignorance of words. 



eral breaks in the conductor, thus interrupting com- 
munication. The steel armor wires, with the excep- 
tion of three, were broken at the twist of the loop, 
and had the cable not possessed great tensile strength 
(20,000 pounds) it would undoubtedly have been 
broken. A splice was soon made, and communication 
between Valdez and Sitka restored. 

One theory as to this peculiar accident is that the 
whale in feeding along the bottom was swimming 




A CAT THAT HAS LEARNED HOW TO OPEN A DOOR. 

slowly with jaws open. The cable being suspended 
on irregularites of the bottom, it came across • the 
whale's open mouth, and the animal in its endeavor to 
disengage itself threw a loop in the cable. The whale 
was about fifty feet long. The depth at the place 
where it was found is sixty-five fathoms. 

One other case of interruption of a cable by a whale 
is on record. This occurred in the Red Sea many 
years ago, and was caused by a loop of the cable be- 
ing caught around the whale's tail. This, and inter- 
esting cases of interruption of cables by fishes, are de- 
scribed in Scientific American Supplement, Nos. 46, 
113, and 114. 



The misunderstood Inventor. 

BY W. I). GRAVES. 

By a very large class, one who attempts anything 
new, with a view to getting material returns therefor, 




AN UNUSUAL INCIDENT OF CABLE WORK. 

BY MAJOR EDGAR RUSSELL. 

The submarine cable between Valdez, on 
Prince William Sound, Alaska, and Sitka, 
Alaska, was suddenly interrupted on No- 
vember 6, 1904. The. cable had been laid 
about a month before by the cable ship 
"Burnside," operating under direction of 
officers of United States Signal Corps, and 
had been in perfect working order up to 
the time of its interruption. Tests from 
the Sitka office located the trouble about 
ten miles out from Sitka. The cable ship 
proceeded to Sitka to make repairs on Jan- 
uary 24, 1905. While heaving in: the cable 
toward the fault, the : dynamometer began 
to ,-s-how considerable strain. At first' it was 
thought the cable was caught .under a rock, 
and the ship was accordingly maneuvered 
to loosen it. Heaving ■ in was slowly .con- 
tinued, when the carcass of a whale ap- 
peared, with a loop of the cable - fastened 
around the lower jaw, as shown in the 
photograph. The loop was twisted, as well, 
thus securely holding the whale. The. car- 
cass was badly decayed, and the ; : stench 
made the task of loosening, the. cable :fr;Q.jn 
the jaw most trying. During its struggles 
the huge animal had badly twisted and 
torn the cable in its vicinity, making sev- 



Whale Caught in Sitka-Valdez Submarine Cable. 




is looked upon with good-natured contempt, on ac- 
count of the large percentage of failures in that line; 
yet, in most born mechanics there is an ingrowing de- 
sire to create some new thing or process, or to im- 
prove some old one. If he fails, he is laughed at; 
if he succeeds, he is pronounced "lucky." 

For a mechanic, however, there is little chance, 
other than this, for any very material advancement. 

Invention is one of the very few fields in which 
one can give a man his money's worth and still make 
more than wages for himself; and, as in other fields, 
the only road to success is through repeated trials. 

Worth is often difficult to ascertain, an unknown 
quantity, generally only to be judged by what one can 
get; but, whether it is known or not, there always is a 
real value; and, in buying and selling, one must buy 
for less or sell for more, or both, in order to make a 
profit above actual living wages for work done. 

An inventor is, in a worldly sense, a creator, and 
may justly claim as recompense the value of his in- 
vention to others (though he rarely gets anything like 
that) without consideration of its cost to him; which 
cost is, by the way, generally much more than the aver- 
age observer is likely to guess. 

The cost of an invention consists not only of the 
actual time and money spent on that one device, but 
may justly include a portion of the expenditure on the 
many previous and unsuccessful ones, the bleaching 
bones of which ornament, or deface, the walls of the 
workshop of every inventor who has attained any meas- 
ure of success. 

A business man, conversing with the writer a few 
days since, commented on the remarkable sale of a 
recent invention, and;, observed that the inventor was 
probably making a fortune as the result of a happy 
thought; The- writer happened to know, that the in- 
ventor in question was not making any fortune, be- 
cause he had not the business ability nor the capital 
necessary to make the device the success which it is, 
and that he sold his patent for a sum far under a 
fortune. 

The writer well remembers, too, the Monday morn- 
ing when he came to the shop with the "happy 
thought" shining through his countenance. 

The invention, while a "happy thought" indeed, was 
not instantaneous, but was the outcome of many years 
of thought and practical work along those lines which 
lead to successful invention; and, after the thought 
came, there were many days of work, study, and ex- 
periment before the thing was in practicable 
form. 

At the time of making this invention he 
was a man whose hair was well sprinkled 
with gray, a thorough mechanic in his line, 
and the owner of half a dozen patents on 
really practical devices, none of which had 
paid expenses. 

Say who will, that he knows, yet no man 
knows or can do more than to guess whether 
an invention will or will not sell; and the 
inventor knows least of all, till he tries. 

In reckoning the cost, then, is it not just 
to reckon those years of work and study 
which he devoted to unsalable inventions 
and which led up to the salable one? 

Many writers of note, and of technical 
education, hold that, given the demand, a 
machine or mechanical device may be very 
readily worked out by fixed mechanical 
rules; and, while this is to a certain extent 
true, it is often the case that a man with 
the mechanical "knack" makes a short cut 
which leaves the calculator far behind, and 
the demand is often created by the device, 
or aroused to an extent which surprises the 
longest-headed prognosticators. 

How often we see little things put on the 
market and sold in phenomenal quantities, 
for which we never dreamed of a demand 
till we saw them, but which we find abso- 
lutely essential to our comfort and wonder 
why we didn't think of them ourselves. 



Untangling the. Whale from the Cable. 
AN UNUSUAL INCIDENT OF CABLE WORK. 



The sugar industry has made considerable 
progress in Japan of late. The extensive 
plantations of sugar cane in the island of 
Formosa are to be remarked in this connec- 
tion and show the efforts which are being 
made toward home production. It is thus 
expected to diminish the imports from for- 
eign countries. At present there are two 
large sugar refineries near Osaka and Tokio, 
which produced on an average 3,000 tons 
per : month in 1903. The financial results 
are said to be very favorable, seeing that 
the cost of production is but $1 per picul 
(130 -pounds). A third refinery is soon to 
be installed at Dairu in the island of Kyshu 
and it will suffice for the consumption in the 
south of Japan. The capital employed will 
be about $500,000. The works are favorably 
located near large coal mines. 
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TURRET COAL BIN FOR LOCOMOTIVE TENDERS. 

A recent patent describes a new type of coal bin for 
locomotive tenders which offers the advantage of hold- 
ing the coal always within easy reach of the cab, so 
that the necessity of dragging down the coal is avoid- 
ed. The bin consists of a large drum provided with a 
central pivot pin which turns in a socket bearing in 
the floor of the tender. It is also supported by rollers 
traveling on tracks on the tender. The drum carries 
along its lower edge a peripheral rack which is con- 
nected by a train of gearing with a hand wheel. The 
latter may be operated to rotate the bin on its pivot 
to any desired position. The bin is divided by a cen- 




TURRET COAL BIN FOR LOCOMOTIVE TENDERS. 

tral vertical partition into two compartments. Bach 
compartment may be entered through double doors 
opening inwardly. These doors are cut away at the 
bottom, forming a triangular opening through which 
the coal may be shoveled out. A vertically swinging 
gate is provided for closing this opening when desired. 
When all the coal within easy reach of this opening has 
been shoveled out the doors of the bin may be opened to 
gain access to the rest of the coal. As soon as one 
compartment is emptied, the hand wheel is operated to 
turn the bin around until the other compartment is 
brought into convenient partition for shoveling out the 
coal. Our illustration shows the bin partly swung 
around. In the central position of the bin there are 
two doors which may be used in case of emergency. If, 
for example, an accident should occur which would 
prevent turning the bin, coal could be drawn from the 
filled compartment through one of these doors. The 
doors are arranged to open on opposite sides of the par- 
tition, so that no matter which compartment is filled it 
can be entered from the other compartment by one or 
the other of these doors. The inventor of this coal bin 
is Mr. C. C. Collette, 928 Florida Street, Springfield, Mo. 



IMPROVED DUMPING CAR. 

The accompanying engraving illustrates an improved 
dumping car invented by Mr. Herman Peiler, of Koloa, 
Kauai, Hawaii. Box 20. The car is so designed that it 
may be tilted to either side desired and at such an angle 
that the entire load will be dumped. As shown in the 
accompanying engraving the car comprises a bed 
mounted on wheels and a body portion resting on the 
bed. The side walls of the car body are hinged at their 
upper corners so that they can swing out to release the 
load when the car is dumped. Normally these sides 
are locked in closed position by means of hasps which 
engage eyes mounted on the main part of the car body. 
The arc-shaped pins which lock the hasps are attached 
to a rock shaft passing through the car body. The posi- 
tions of the hasps on opposite sides of the car are such 
that when the shaft is rocked in one direction, one of 
the hasps will be unlocked, and when rocked in the 



other direction the other will be unlocked. Mounted on 
the bed under the ends of the car body, are rollers 
which, however, do not engage the body except when 
the latter is tilted. A pair of levers of special design 
are provided for tilting the car body, when the latter 
will roll sideways until arrested by pivot pins thereon 
engaging arms secured to the side sills of the car bed. 
Before tilting the car body the rock shaft should be 
operated to release the desired hasp so that the cor- 
responding side wall will be free to swing out and per- 
mit dumping the load. After the load has been dumped 
the car body is attached with chains to the levers which 
are drawn back to return the parts to normal position. 
The car body is centered on the bed by means of socket 
pieces which slip over studs secured to the car bed, 
and in this position it is locked by pins which pass 
through the studs and into the body of the car. 

•» I I » ■ 

Brief Notes Concerning Patents. 

A so-called "improvement" in devices for preventing 
collisions, accidents, etc., by railway trains has recently 
been invented. It consists essentially in a 
folding framework, known as a "lazy-tongs," 
the rear end of which is connected to a loco- 
motive in such a manner that by operating a 
lever the framework may be folded or ex- 
tended, so that the forward end will extend 
a considerable distance ahead of the train. 
Trucks support the framework at intervals, 
and are secured to the pivotal points of the 
levers making up the framework. The for- 
ward truck is provided with a buffer-bar, 
springs being interposed between this bar 
and the truck frame. An electrical alarm 
sounds within the engine when the bar 
comes in contact with any resisting body. 
The impossibility of this device performing 
the objects of its inventor would be appar- 
ent if one considers for a moment the force 
of impact due to the momentum of so large and swiftly- 
moving a body as a railway train. Even if the 
buffer device were sufficiently long and afforded resist- 
ance to any appreciable effect in reducing the speed 
of the train, the inertia of the joints could not be over- 
come with the needed rapidity for their response to 
the collision, and as a consequence, the wreck would be 
materially increased by the number of members in the 
"lazy-tongs." 

An infringement suit has been brought against the 
management of the Louisiana Purchase Exposition, in- 
volving the invention of the identification card, which 
was made use of in the shape of passes to the late 
show. The patent covering the identification card was 
originally granted to B. L. Behrendt, of Chicago, 111., 
and is now controlled by the Fraternal Identification 
Company of America. 

A new type of berth, the object of which is to over- 
come seasickness, is in course of experiment upon two 
of the steamships plying between Dover and Calais. 
The berth is the device of a London dentist. The ap- 
paratus comprises a swinging cot suspended in a steel 
framework by four cords passing through electric 
brakes, which automatically maintain the bunk in a 
horizontal position, no matter how much the vessel , 
may roll. The berth is fitted with a water mattress 
and an electric fan. 




IMPROVED DUMPING CAR. 



AN IMPROVED DITCHING MACHINE. 

An economic and effective machine for making ditch- 
es for the purpose of under-draining land with tile, 
slate, etc., has been provided by the recent invention 
of Mr. Walter Umstead, of Jerseytown, Columbia Coun- 
ty, Pa. The machine is arranged to be conveniently 
raised or lowered, so that the ditch may be carried to 
the desired depth by successive operations without un- 
due strain on the team. The parts are so designed as 
to cut a straight, clean ditch, sweeping the dirt away 
from the edges. As shown in the accompanying en- 
graving, the beam, A, is secured to the arched axle of 
the machine and carries the tongue at its forward end. 
This beam is made of channel iron, and at 
the rear end, between the side flanges, a pin- 
ion is mounted. The latter may be operat- 
ed by a crank handle to raise or lower an 
inclined rack bar with which it is in en- 
gagement. The bar is held against the pin- 
ion by friction rollers mounted on a swing- 
ing yoke-piece, as illustrated. At its lower 
end the bar is hinged to a horizontal head 
bar, F, which carries a vertical standard 
against which the shank, B, of the plow is 
secured. Between the edge of this standard 
and the plow shank an L-shaped groove is 
formed into which a tongue on the clearing 
wing, C, is fitted. The wing thus has guid- 
ed movement in a vertical direction. A coil 
spring, D, presses it down so as to hold it in 
engagement with the surface of the ground. 
The wing, G, is formed with a plate which 
curves over and in front of the plow shank 
so as to catch the soil that is turned up 



and guide it off to the side of the ditch. Directly in 
front of the plow are a pair of cutter plates, E, de- 
signed to cut the turf and any roots that may be en- 
countered and to smooth off the sides of the ditch. It 
will be observed that the left-hand plate is consider- 
ably in advance of the other. In use the crank is 
turned to lower the plow and cutters to the required 
extent, while the clearing wing adjusts itself under 
pressure of the spring against the surface of the 
ground. It will be observed that the head bar, F, is 
connected by two links, G, to the beam, A, so that it 
will always lie horizontal no matter if swung up or 
down. The draft attachment is made close to the cut- 
ters, E, and the neck yoke is free to slide on the tongue 




AN IMPROVED DITCHING MACHINE. 

so that it will adjust itself to different positions of 
the head bar. After the ditch has been cut the plow 
and cutters may be raised clear of the ground by op- 
erating the crank handle. 



A PUNCTURE-PROOF TIRE. 

A very interesting solution of the tire problem is 
offered by the recent invention of Mr. Thomas W. Ran- 
son, Jr., of 135 North Perry Street, Cleveland, Ohio. 
In Mr. Ranson's vehicle wheel the tire is not placed 
on the outer periphery, but within a protecting rim of 
steel, so that the desired pneumatic cushion effect will 
be secured without exposing the rubber tube to the 
slightest danger of puncture, or to any great amount 
of wear. To furnish a certain degree of elasticity, 
and provide the requisite grip of the tire on the ground, 
a band of solid rubber is set into the steel rim. The 
steel rim is indicated at A in the engraving, and at B 
may be seen the solid rubber band. The rim, A, is 
attached to a steel ring, G, which is of inverted chan- 
nel form, the side flanges projecting inward within a 
pair of face plates, D, bolted to the sides of the felly. Be- 
tween these plates on the felly is a retaining ring of 
solid rubber, provided with a V-shaped outer periphery, 
in which the pneumatic tube is seated. The latter 
presses outward against the channel ring, G, but will 
give at the tread, permitting the ring, C, to slide with- 
in the plates, D, and producing the pneumatic cushion 
effect. The retainer and the tube are attached to the 
felly by means of a number of tire bolts. If, for any 
reason, the pneumatic tube should become deflated, the 
wheel could still be used by passing bolts through the 
holes in the channel ring just outside of the face plates, 
so that the ends of the bolts would rest on the edges of 
the face plates and hold the steel rim, A, concentric 
with the rest of the wheel. This, of course, sacrifices 
the elasticity of the tire to a large extent, but is of 
little consequence in cases of emergency. The con- 
struction of the tire is also advantageous for another 
reason, namely, that in guiding the vehicle around 
sharp corners, there is no probability of the tire being 
thrown off, as happens with many constructions now 
in use. 




A PUNCTURE-PROOF TIR j!. 
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Seneca Falls, N.Y., U.S. A. 



■ fd ' MI ' H 'l J lT lH MAOHINE.SHQP OUTFITS 

l ^THFC TOOLS-APPLIES 

LA I IlLd.SEBASTIAN LATHE C'^S^, 



r..i _„J Bnuiar and Turret Lathes, Plan- 
rOOl ollU TOW CI ers, 8haperi>, and Drill Presses. 
SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. 
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BRASS OR STEEL 



TheCupperCup 

B^* Ita triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— The utilization of 111) volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, No. 1182. Price 10 cents. 
For sale by Munn & Co., Sfil Broadway, New York City, 
or by any bookseller or newsdealer. 




Every Gas Engine User 

should learnabout the Apple Auto* 
matic Hparker. Easily attached. 
\o more belt, battery orcommutator 
troubles. Increases power and speeds 
For anykmd of ipnilion apparatus write 

The Dayton Electrical Mfg. Co. 
9S Beavfr Bldg. Dayton, Ohio. 



Protection at Minimum Cost 




The "Alligator" Check Protector and En- 
velope Opener is the most useful of all articles for 
Office or Home use. Made of spring steeL nickel- 
plated rad highly polished. Sample by mail aO cents. 
Trade and advertisers supplied. 
S. I. ATWATER, 369 Broadway, New York, U.S.A. 




FOK 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From9-in. t ol3-in. swing. 
Arranged for Steam or 
r'oot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 

W.F.&JNO. BARNES CO. 

Established 1872. 
1999 Ruby St., Kockford, III. 



PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 

They are mechanical, 

simple and durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

'a interchangeable. Made of 

1 iron, steel or bronze. Can be 

driven by belt, motor or en- 

fine attachment. Large Illustrated Catalogue free. 
ABEfT PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 




If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
.Drill Chucks, Little Giant 
' Drill Chucks 
i Improved, 

Oaeida Drill 
■ Chucks. Cut- 
, ting-off 
'Cbucks,Scroll 
Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y„ 17. S. A. 
Aslc for catalogue m English, French. Spanish or German* 
First Prize at Columbian Exposition, 1S93. 





ROTARY PUMPS AJSTD ENGINES. 
Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1109, 1110, 1111. Price 10 cents 
each. For sale by Munn & Go. and all newsdealers. 



Induction (oils 

for X-Ray Apparatus and 
Wireless Teleg- 
raphy. Special 
Jump Spark 
Coil for Auto- 
mobiles and Gas' 
Engines. 

E. S. RITCHIE ife SONS, 




Brookline, Mass. 



THE EJECTOR MUFFLER 




The Greatest 

Advance in the 
Gasoline Age 

For particulars, write to 

The Motor and Manuf'g 
Works Co., Ithaca, N.Y. 




WE ARC SELLING 

Battery Fan Motors, $1. 25 to . . . . $10 50 
Battery Table Lamps, $3.00 to . . . 10.00 
Telephones Complete, $5.^0 to ... 11.35 
Electric Door Bells, 75c, $1.00, $1.25, . 1.50 

Carriage and Bicycle Lights, $'.>.00 to . 5.00 

Lanterns and Pocket Flash Lights, 75c. to 8.00 
$8.00 Medical Batteries, ..... 8.95 

Telegraph Outfits, $1.75 to .... . 3.50 

Battery Motors, 75c. to 13.00 

Necktie and Cap Lights, 75c. to . . . 5,00 

Dynamos and Motors, $900 to ... 1.00 

Catalog free, free, free. Fortune for agents 
Ohio .Electric Works, Cleveland, O. 



RECENTLY FATENTEDflpNVENTIONS. 

Electrical Devices* 

TROLLEY.— J. H. CLARK, Urichsville, Ohio. 
The object of this invention, which relates to 
improvements in trolleys for electric-railway 
systems, is to provide a harp and combined oil 
and bearing boxes for the trolley-spindle so 
constructed that the boxes can be readily re- 
versed from one harp member to the other to 
compensate for wear, and when the bearings 
in the boxes are worn out new ones may be 
placed in the harp. 



Of Interest to Farmers, 

HEEL-SLIDE FOR PLOWS. — E. M. 
Toutchtone, Valdosta, Ga. It is sought by 
this invention to provide a novel form of heel 
which can be readily applied to any of the 
ordinary forms of plows, now commonly used 
— such, for instance, as the "Avery," the 
"Georgia ratchet," and any other form of 
plow-stock that works without a heel. The 
construction is simple, and in operation on the 
roughest land will hold the plow steady and 
the work easier for both plowman and horse. 



Of General Interest. 

SAW GAGE AND JOINTER.— T. Olsen, 
Manistee, Mich. The object of the inventor Is 
to provide a device readily adjustable and 
easily handled. In operating upon the cleaner 
teeth the face plate is placed against the saw 
and the flanges engage on the top of the teeth, 
with the cleaner-tooth extended through a re- 
ceiving slot. After filing one cleaner-tooth the 
device may be readily removed to the next. 
In top-jointing, flanges are placed against the 
blade of the saw and the file passed over tops 
of the teeth. 

MEANS FOR ATTACHING BOILER-TUBES 
TO THE TUBE-SHEETS.— H. L. McCux- 
lough, Cropsey, 111. • In this patent the in- 
vention pertains to steam-boilers ; and the pur- 
pose is to provide a new and improved means 
for attaching the boiler-tubes to the heads of 
the tube-sheets and arranged to prevent leak- 
age due to unequal contraction and expansion 
of the tubes and the tube-sheets. 

T-BOLT. — G. R. Lang, Cincinnati, Ohio. It 
is customary to clamp work upon planers, bor- 
ing-mills, and other machine-tools by means 
of bolts having heads passing into T-slots in 
th& surface of the bed. When different size 
or class of work is substituted for one previ- 
ously used, these bolts have to be changed, and 
hunting new ones consumes time and is a great 
waste. Also when bolts of proper length are 
not on hand new ones are forged and threads 
turned upon them to receive the nut to be 
used. By means of a removable head for the 
bolt, which can be used with any length of 
bolt and not to be renewed, the inventor does 
away with above delays and forging. 

FILTER.— T. Linke, New York, N. Y. The 
intention in this case is to provide a filtering- 
faucet of sisaple construction so arranged that 
either filtered or unfiltered water may be dis- 
charged from it, that may be conveniently 
manipulated by a handle at the top, that may 
be readily dismembered for repairing without 
discharging water, and which has a novel ar- 
rangement of stone-cleaners. 

PERMUTATION LOCKING DEVICE FOR 
LOCKETS. — O. KatzenbeugeRj San Antonio, 
Texas. This improvement refers to locking de- 
vices for lockets such as are usually worn sus- 
pended from the neck of a person, and more 
particularly to such as are adapted to contain 
a miniature likeness or other valued souvenir, 
and its object is to provide a permutation de- 
vice having a hinged lid, which will be adapted 
to secure the lid closed until the correct combi- 
nation is attained by proper manipulation of 
working parts of the device. 

METAL JOINTING.— M. H. Bigsby, Mon- 
mouth, 111. The invention refers to improve- 
ment in means for jointing or securing two 
metallic members, the object being to provide 
a simple means for connecting two metal num- 
bers together while in a cold condition, the in- 
vention being particularly adapted to cold- 
rolled steel or finished metal designed to be 
plated or polished. 



Heating and Lighting*, 

MANTLE FOR GAS-BURNERS.— A. H. 
Sassman, New York, N. Y. A mantle is pro- 
vided by this invention especially adapted for 
use in connection with gas-burners used for 
heating purposes. The mantle so surrounds 
the burner as to direct the heat from the 
burner in concentrated form in an upward 
direction and at the same time is so far re- 
moved from the burner that the flame from 
the burner will create a suction, drawing up 
air between the mantle and burner, which is 
heated and conducted upward with the actual 
heat from the flame of the burner. 



machines and Mechanical Devices. 

ELEVATOR.— A. Karrer, St. Joseph, Mo. 

ffhe invention has reference to an elevator in 
which the car is moved by means of screws or 
worms climbing on corresponding racks, by 
which arrangement it is practically impos- 
sible for the car to drop through the shaft 
upon the breakage of some part of the ma- 
chinery. Electric current is taken to the ele- 
vator mechanism by a trolley, and let out 
therefrom through another and its arm or pole. 
FEEDING MECHANISM FOR SEWING- 
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CONCAVE Case Hardened Stock. Blades J 

hardened to Spring Temper and graduated Y 

to 3Z. V and 64ths, 2 to 1 2 ins. Ions- J 

Writ* to-day for Catalogue No. 17 B. a 

THE L. S. STARRETT CO., Athol, Mass. 
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LUFKIN 

TAPES AND RULES 

ARE THE BEST. 

For sale every where, send for 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 



The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and noiion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Koxliil. 15 loo infield, N. J. 




PAT E N T S 



Our Hand Book on Patents, Trade-Marks, 

etc., Bent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNN" & CO., 361 Broadway, N.Y. 
Bkancb Office: 625 F St.,Washington, D.C. 




?8u USE GRINDSTONES? 

[f bo we can suppiy you. All stzeB 
mourned and unmounted, always 
kept in stock. Rememoer, we make a 
specialtyof selecting atones for all spe - 
cial purposes. Sena for catalogue " I " 
The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, 0. 



STA-RITE 

Ignition Plugs stay right 
the longest. 26 sizes. Por- 
celain, $1.50, Mica, $1.75, 
post paid, with handy 
wrench, motor accessories. 

The ft. E. Hardy Co. 
225 Bro -.dway, New York 




WELL 



DRILLING 
_ Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on Bills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



J /3ihecost 

For Coal (even less in many cases) 
is the claim made for the Peck" 
Williamson UNDERFEED Furnace. 

This claim is made by — 

Well known people- 
Living in the coldest sections — 
After the severest tests. 
A recent correspondent, referring to our UNDER- 
FEED, stated: 

" I have used it for the past two winters, 
heating ten rooms and an upper hall at a 
cost of $35 per annum." 

Hundreds of such letters come to us. 
In the Peck- Williamson UNDERFEED 
Furnace a ton of cheapest grade of coal 
is made to produce as much heat as a ton 
of the most costly grade; the coal is fed 
from below and the fire is on top — the 
rational way; the gases and smoke do 
not escape up the chimney as they do in 
ordinary furnaces, but are consumed as 
they pass upthrough the fire; immunity 
from gas, smoke and dirt; less ashes 
and no clinkers; simple and strong in 
construction, easy to operate. 

Let us send you FREE our UNDER- 
FEED Book and fac-simile voluntary 
letters proving every claim we make. 

The Peck- Williamson Co., 351 "W. 5th St., Cincinnati, 0. 

Dealers are invited to write for our very attractive 
proposition. 
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FURNACE 



The Vice-President of the United States 

Charles W. Fairbanks, wrote us : — " I find The New International 
Encyclopaedia most valuable and prepared with great care. It is 
a pleasure to commend such a work." 

THE CATHOLIC WORLD—" The New International has not followed the traditional state, 
ments of worn-out books of reference, but has gone to original sources ; and as a consequence, 
presents not garbled and inaccurate statements, but the truth. We marvel at the extent of 



this monumental work." 




REV. CHARLES H. FOWLER, D.D., LL D., Bishop 
n. E. Church, Buffalo — " I am pleased to be the owner 
of the Mew International Encyclopaedia. It is the library 
of libraries." 

" If Here are three opinions, representative of the people 
and of widely different religious creeds, which speak 
volumes for the scope of usefulness and accuracy of this, 
the greatest literary work of recent years. 

The New International 
Encyclopaedia 

(IJ Editors-in-Chief : Daniel Colt Oilman, I,L D., President 
of Johns Hopkins University (1876-1901), afterwards Pres- 
ident of the Carnegie Institution of Washington ; Harry 
Thurston Peck, Ph.D. I^.H.D., Professor in Columbia 
University, and Prank floore Colby, M.A., late Professor 
in New York University, assisted by over three hundred 
eminent scholars as assistants. 

<{ The publishers are one of the oldest and best known 
publishing: houses in the United States. These are the 
men who offer you the newest, the most accurate and 
complete encyclopaedia in English. 

€][ Nothing has been omitted, nothing doubtful included. 
1$ It is just as useful and comprehensive to the plain people 
as to the scientist and investigator. It never fails to show 
superiority in any fair test with any other work of its kind. 
<5 16,329 pages, 67,097 separate articles on over 100 000 sub- 
jects. You can go to The New International with con- 
fidence that you will find what you wish to know. The 
matter is not ten or twenly years old, but brought 

right down into the year 1904. 

m We have also a companion volume containing •' J& 



courses for study and reading in The New In- 
ternational which greatly increase the value 
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New International. The New In 
ternational KncycloDEedia will prove the best bargain of your life, 



of the encyclopaedia to you. 
fj We will send a handsome 80-page ^~ ^Zffif 
book free which tells many interesting -^ ^ vjf^o* 
things, with maps, full-page illustra- jj> y^^y 
tions, and sample pages from The t& j*^& ■^y^lsP 
" ~ " ^ Wv/J ■ 
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and the price is within your reach ; the payments so easy that any 
one can meet them. 



Dodd. Mead & Company 

PUBLISHERS 
372 Fifth Avenue, New York 
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A 1000 years of mistakes aQd then the 



the closet with a slant, the only sort of 
construction that is health v, clean, com- 
fortable. The NATIJRO is the only im- 
provement rmde in Water Closets since 
the style YOU know was conceived. 
Aren't you interested in knowing 
"Why ? " Write for book L. It tells in 
detail, with illustrations. THE NAT U R,<> CO., Sa: 




Convert 
Your 



Bicycle ,n a to Motorcycle 

at a moderate cost by at- 
taching the Mesco 1 % h.p. 
Motor Outfit which in- 
cludes all accessories to 
make a complete machine 
I without alteration. Choice of 
i three transmissions. Com- 
plete Motorcycles and 
Marine Motors. Parts 

sold separately. Write for catalogue. Agents wanted. 

Motor Bicycle Equipment & Supply Co., Buffalo, N. Y. 




STEAM TURBINES. — THEIR CON- 

struction, Operation and Commercial Application. 
Scientific American Supplements 1306% 1307* 
1308, 1422, 140O, 1447, 1370, 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 

Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries electric lignt, telephone and 
other circuits, etc Also, voltmeters and 
Ammeters for general measurements. 
IWSend for Circular. 

li. M. PIGNOLET, 
80 Cortlandt St., New York, N.Y. 
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I Wells, Oil and Gas Wells drilled 
[ by contract to any depth from 50 
I to 3000 feet. We also manufac- 
j ture and furnish everything re- 
| quired to d^iil and complete 
I same. Portable Horse Powe' 
I and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
] Write us stating exactly what 
I is required and send for illus- 
I trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY C^fc 
136 Liberty Stkket. New Yoke. u. 8. A- 



Valuable Scientific Papers 

ON TIMELY TOPICS 



Price 10 cents each, by mail 



ELECTRONS AND THE ELECTRO- 
NIC THEORY are discussed by SIR 
OIJVBR l^ODGK in Scientific American 
Supplements 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in Scientific 
American Supplement 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
Scientific American Supplements 1425, 
1426, 1427. 1386. 1388. 1389, 1383, 
1381. 1327, 1328, 1329, 1431. 

HOW TO CONSTRUCT AN EFFI- 
CIENT WIRELESS TELEGRAPH 
APPARATUS AT SMALL COST is 

told in Scientific American Supplement 
1363. 

SUBMARINE NAVIGATION. An ex- 
haustive review of the subject is published 
in Scientific American Supplements 
1414, 1415, 1222, 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
Scientific American Supplement 1430. 
The paper is illustrated by numerous en- 
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. I.AXGLRV. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, Scientific American 
Supplement-j 946 and 947. 

LANGLEY'S AERODROME. Fully de- 
scribed and illustrated in Scientific Ameri- 
can Supplements 1404 and 1405. 

STEAM TURBINES. Their Construction. 
Operation and Commercial Application. 
Scientific American Supplements 1306. 
1307, 1308, 1422, 1400, 1447, 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
Scientific American Supplements 1433 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical »iscussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes will be found in Scientific 
American Supplements 1161, 1149, 1150, 
1151. 1404, 1405. 1413, 1455. 

THE TANTALUM LAMP. A full illus- 
trated description of a lamp having a metal- 
lic filament and burning at once without 
preliminary heating appears in Scientific 
American Supplement 1523. 

THE WATERPROOFING OF FABRICS 

is thoroughly discussed in Scientific Ame- 
rican Supplement 1522 by an expert. 

THE SPARK COIL, ITS CONSTRUC- 
TION AND MAINTENANCE, is the 

subject of a painstaking article in Scien- 
tific American Supplement 1522. 

ELECTRIC IGNITERS FOR. GAS EN- 
GINES are discussed in Scientific Ame- 
rican Supplement 1514. 

CARBURETERS, a subject of immense im- 
portance to automobilists and the users of 
oil engines, is well treated in Scientific 
American Supplement 1508. 

EPICYCLIC TRAINS, which play an im- 
portant part in toothed gearing, are ably 
described in Scientific American Supple- 
ment 1524. 



Price 10 cents each, by mail 

MUNN <& COMPANY 

361 Broadway New York 



MACHINES. — H. Manning, 46 Grays Inn road, 
London, England. The mechanism is for lock- 
stitch sewing machines ; and comprises a 
presser-foot for feeding, a lever comprising an 
open frame with cam-surfaces and at its up- 
per end an arm carrying the foot, a shaft ex- 
tending through the opening in the lever and 
carrying a cam-stud adapted to carry the 
lever's cam-surfaces a part of the shaft's revo- 
lution to move the lever in one direction to 
feed work, a spring secured at one end to the 
machine-frame and bearing at its other end on 
said lever to move it in the opposite direction 
when the stud is out of operative engagement 
with the lever. An adjustable stop consisting 
of a set-screw screwing through a lug on the 
machine frame is provided with a lock-nut, 
said lever having a padded projection for en- 
gaging the stop-screw. 

CENTRIFUGAL APPARATUS FOR ELEC- 
TROLYTIC PURPOSES. — R. V. Hetjsek, Erie, 
Pa. This apparatus is partly electrolytic and 
partly centrifugal, with the following advant- 
ages : Comparatively great output per unit 
of weight of apparatus employed and large per- 
centage of product as compared with quan- 
tity of brine employed ; greater current dens- 
ity at the cathode ; use of mercury not re- 
quired ; process continuous and capable of 
carrying out without stopping apparatus from 
running ; considerable labor saved ; apparatus 
given comparatively large proportions and yet 
be under complete control of operator ; anodes 
possess great durability ; no colloidal member 
nor diaphragm is required. 

LEMON-SQUEEZER.— P. McGkath, Hib- 
bing, Minn. This lemon-squeezer is of that 
type in which a plunger is forced into a cup 
to press the lemon. The invention provides 
various improvements intended to facilitate 
the adjustment of the parts, and insure the 
efficiency of the squeezer. A prominent feat- 
ure consisting of a plunger is so mounted as 
to permit of being rotated when the lemon 
has been squeezed, whereby to more effectively 
press the juice and pulp from the fruit. 

Prime Movers and Their Accessories. 

TURBINE. — L. E. Tkuesdel, Kershaw, S. 
C. The underlying objects of the present im- 
provement are to more effectively distribute 
the pressure of the steam or other elastic 
fluid around the periphery of the rotor of the 
turbine and also to improve the devices for 
governing the turbine action. The invention 
relates particularly to an improvement in 
radial-flow turbines, and it is of the same gen- 
eral class as that forming the subject of a 
prior patent granted to Mr. Truesdel. 

Railways and Their Accessories. 

LUBRICATING-BEAKING FOR AXLE- 
JOURNALS. — T. V. Monuok and M. Hallinan, 
Clinton, Iowa. The invention relates to an 
improvement in bearings for locomotive axle- 
journals, and has for its object the provision 
of a simple, cheap, and efficient device of the 
character mentioned and one which can be 
readily applied to the journal-boxes now in 
use. Oil and waste are placed within the 
upper cellar, and the waste projects through 
the open center of the hearing-plate against 
the axle journal. Waste is held in place and 
prevented from rolling by inturned flanges. 

RAILROAD-SWITCH. — \V. II. SAMMtNS, 
North Rend, Ore. The object of this inven- 
tion is to provide a three-way switch and 
means to be carried by a locomotive or street 
car for operating the switch therefrom. In 
order that the switch may be operated at 
will by an engineer or motorman, Mr. Sam- 
mons provides the front part of the locomotive 
or car in advance of its forward wheels with 
a rota table shaft carrying switch-operating 
shoes. When necessary to operate the switches 
by hand switch-blocks are connected to a 
switch-stand by operating-rods. 




Carriage Motors 

For Bicycle, Contact 
or Jump Spark 

One Piece Casting. Light 
Weight. Large Bearing Sur- 
faces. Write us to-day 

GRAN T- FERRIS CO. 
Troy, N. Y. 



Business and Personal mams. 



Pertaining to Recreation. 

CtJB-TEIMMEK. — A. B. L.w, Denver, Col. 
This invention refers to improvements in de- 
vices for removing old glue from and trimming 
or leveling the ends of billiard or like cues 
preparatory to placing tips thereon, an object 
being to provide a trimmer of simple construc- 
tion that will readily adjust itself to cues of 
varying sizes. 

KASE-KAJM.-OAJIE APPARATUS.— J. K. 
n.ii'Ki;, Summerville. S. C. In the present 
patent the invention relates to a base-ball- 
game apparatus having a multiple dial, read 
in connection with certain instructions, usual- 
ly printed upon a slip. Tlie game can be 
played by eighteen persons, representing two 
full sides, or it can be played by one person, 
using the men and operating them according 
to instructions on the slip. 

STAliTI.NC-iJATK. — .T. M. Fi.ynn, New 
York, N. Y. This gate or barrier is particu- 
larly adapted for starting horses on a race- 
track, an object being to provide a gate so 
constructed that before rising for the start 
it will have a movement for a desirable dis- 
tance lengthwise of the track, whereby the 
field of horses may be caused to walk to an 
alinement at the starting-point, thus preventing 
long and tedious delays incident to starting. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 




|^ 13he Cushman Motor 

'" never disappoints. The least weight for the power 

developed makes it the Best Boat and Auto Motok 
on the market. The New 1905 Model is bet- 
ter than ever. The eugine proper is valveless. 
$ The cylinder, water jacket and iiead are caet in 
| one pieee. It is the (simplest as well as the 
Vi| most efficient. Holds many speed records. 
M;ide in Single and Double Cylinder pat- 
terns. Prices make it economical. Cut shows 
2 h. p. marine, weight 75 ibs. We make Auto 
Motors and Stationary Engines. Catalog free 
gents Wanted. C17SH31A.N MOTOR* CO. 
3036 N Street, Lincoln, Neb., L. S. A. 




BARKER MOTORS 



Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties. 

C. L. Barker, Norwaik, ct. 



use 

THE 

Famous two 
supplied to o 



MICHIGAN 

and three- blade Solid and Reversible Propeller Wheels, 
hundred engine builders. They have no equal lor 
speed and strength. They are in use in every re- 
sort and on all fast racers.' Independent Ite- 
verslble Clutches, Can be 
readily attached to any motor, 
has absolute control over boat at 
full speed ahead, idle or reverse. 
Have four different sizes, suit- 
able for motors from 1 to 80 II. P. 

Michigan Motor Co. 

Grand Rapids, Mich., U.S.A. 




HEAD THIS COLUMN CAREFULLY,- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ingthemformation. In every case it is neces- 
sary to give tlie number or the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6885.— For firms in United States 
manufacturing apparatus lor the dry distillation of 
wood, lor producing alcohol. charcoal and other pro- 
ducts. 

Wanted.- a substance with the following qualities, 
for which I will pay for the formulae or information. 
It must be as hard as a lead pencil rubber when at 100 
degrees F. and soft enough to mold at ISO degrees F. 
Insoluble in water, but which will expand very slowly 
in the presence of water. Light color is preferred. 
Weston A. Price, D.D.S., 

22S8 Euclid Ave., Cleveland, Ohio. 



Inquiry No. 6886.— For 
chiy articles. 



' L\ S." Metal Polish. 



manufacturers of flre 
ndianapolis. Samples free. 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, uiid it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



8 LIGHT 

DYNAMO 

$26.50 

Other sizes 3 to 300 Lamps, 

MOTORS 

from 1-16 to 20 II. P. 

Write for Bulletin 

ROTH BKOS. .fc CO. 

3? 8. Clinton St., Chi^agjo 
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PALMERJit 

MARINE and STATIONARY 

MOTORS 

'2 and 4 CYCLE 

are no experiment, a.* tfcey ^gf 
are in successful operation |||| 
in all parts of the world. %1 
Launches in stock. % 

■ Send J or Catalogue. 
PALMER BROS.. 

Cos Cob, Conn. 
New York Office, 34 W. 29th St. 





Men Turn as by a Common Impulse 

To Safety from disease Germs. 

The Buffalo Sanitary Sterilizer ster 

iJizesTowel, Razors, Cup, etc., in less Mian 

one initiate. This machine will do the 

work of a Barber Shop up to 10 chairs. 

The only Sterilizer with separate chambers. 

Each rloin<r its own woik ' ot Wntei ami 

Tnwp.ls with mi U-mihlu vor^xjn-n^-.. Tin- water .is 

| iilwa/.s pure :li ,il can be ii^ed for hther or anv 

-other purpose. Jmpiemmts aiwavs, in antiseptic 

condition. Agents wanted. 

KING0RY MANUFACTURING CO. 
144K-14r)SKiaKnra St., Buffalo. IN. Y 



Have You a Boiler Plant of 
Two or More Boilers ? 

If you have, our pamphlet, " Boiler Room Economy " 
will prove of interest to you. It tells all about boiler 
scale— what causes it and how it's best removed. The 




Dean Boiler Tube Cleaner is the device which 
thoroughly removes all scale. Write tc-day and let us 
send you this pamphlet " Boiler Room Economy." 

THE WOT. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 



How To Increase 

Your Business 




RKAD carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 450. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Inquiry No. 6887. -Wanted, address of F. Keil & 
oon, manufacturers of cabinet hardware. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6888.— For manufacturers of dia- 
mond doublets. 

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 6889.— Wanted, a second-hand auto- 
matic turning lathe, suitable 4or turning table legs. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry ]\o. 6890,-For manufacturers of an 
article called ll helps to hear" or ear drums. 

Commercially pure nickel tube, manufactured by The 
Standard Welding Co., Cleveland, O. 

Inquiry No. 6891.— For manufacturers of novel 
ties. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry IVo. 6892. -For manufacturers of fiber 
extracting machines. 

I sell patents. To buy Lhem on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo N. Y. 

Inquiry No. 6893.— For manufacturers of alumi- 
nium nails or pins. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Kugine is built by the De La Vergne Machine Company. 
Foot of Bast 138th Street, New York. 

Inquiry No. 6S94.- For manufacturers of mills to 
pulverize tin scraps and tangled wire, No. 16 and 
smaller. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry IVo. 6895.— For manufacturers of appa- 
ratus for making extractions by means of a volatile 
-solvent and recovery of same. 

.We manufacture ironand steel forgings, from twenty 
pounds to twenty-five tons. Crank shafts of all varie- 
ties. Erie Forge Company, Erie, Pa. 

Inquiry No. 6896.— For manufacturers of crude 
oil burners for placing under boilers and in furnaces. 

You can rent a well equipped private laboratory by 
day. week or month from Electrical Testing Labor- 
atories. 548 East 80th Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inquiry No. 6897.— For manufacturers of seam- 
less, bags, No. 3 and No. 5, such as used for sugar and 
salt. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 68f*S.— For manufacturers who make 
small malleable castings from people's patterns. 

Space with power, heat, light and machinery, if de- 
sired, in a large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. 407. Providence, R. I. 

Inquiry No. 6899.— For manufacturers of chem- 
ical tire extinguishers called "The Underwriters." 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
samples. N. Y. Die and Model Works, 508 Pearl St., N. Y. 

Inquiry No. f!90O.— For manufacturers of soda 
water bottles, of 8 oz. capacity. 

Wanted.— The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
and required. State best terms with full particulars to 
" Wideawake." care of Streets Agency, 30 Cornhill, 
London, England. 

Inquiry v o. 6901 .—for manufacturers of a mod- 
erate priced instrument used in lining up and leveling 
shafting. 

Wanted. —A first-class Machine Shop Foreman; a 
man who is capable of producing work at the lowest 
possible cost. Must be a man of ideas and capable of 
hiring and handling men. Reliability first considera- 
tion. Steady position with opportunity to advance 
Factory at Waterloo, Iowa. Address Manufacturer. 
Box 773, New York. 

Inquiry No. 690'2.— For manufacturers of tin foil 
forcovering jelly tumblers. 

Splendid opening for a high-grade mechanical engi- 
neer, who has had a broad experience in managing ma 
chine shops, the manufacture of machinery, engines 
and metal specialties. Applicants must be in prime of 
life and now employed. Preference will be given to 
applicants who have had modern scientific training in 
mechanical schools of high standing. Unqualified re- 
ferences will be exacted. All communications received 
will be regarded as strictly confidential. Address 
Mechanical Engineer, Box 773, New York. 

Inquiry No. 690?{.^For parties who make and 
install " Geyser" fountains. 

Small Machine Shop and Brass Foundry located in 
Central New York are desirous of manufacturing some 
mechanical article or appliance. Have a thoroughly 
equipped plant, plenty of eround, reliable water power, 
railroad facilities. Can turn out mostly anything at a 
low figure. Experienced mechanics in charge. Pres- 
ently making gasoline engines and accessories. 

Address Model Plant, Box 773, N. Y\ 

Inquiry No* «904.~-fc'»r mauufuoturwa of wtod 
skewera. 
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Fan* WATER Motors 

Our " Little Wonder" water motor and outfit, including emery wheel, 
two buffing and polishing wheels, pulley wheel, and sticks ot silver and steel 
1 polishing compositions, is the only satisfactory outfit on the market to-day, for 
sharpening edged tools, grinding and polishing metals and silver- 
ware, running light machinery, etc. Attaches directly to any 
water faucet. About % H. P. according to pressure, l'riee, 
complete, $4.00. 

Our *" Hydrogiant" directly attaches to any water faucet. 
It is a small handsome water motor, ball-bearing throughout, 
very speedyand serviceable at low water pressure. Equipped tor 
any attachment. Especially useful to Dentists, Jewelers and 
Doctors. Price, with pulley wheel, $3.00. 

Our ** Polar" bracket water Ian is a handsome 6 bladed 
polished brass fan with 7-inch enameled water motor, polished 
brass ball and socket joint,and brass guard. Elegant and efficient in every detail. Over 1,600 revolutions at 45 
pounds water pressure. Price of motor with fan and guard, complete. $18.00. Our "Arctic" 
7-inch stand water motor with \% or 3 inch brass pulley will run any kind of light machinery or apparatus 
requiring not more than % horse-power. Price, with pulley, $8.50. 

Larger water motors and fans of all sizes quoted upon request. Write us, for we have just what you want. 
Our soods are reasonable and absolutely satisfactory. 

WARNER MOTOR COMPANY, Dept. 15, Flat Iron Bldg., NEW YORK CITY 







WE GUARANTEE 



OUR OUTFITS TO HANDLE MORS AIR FOR THE POWER 
CONSUMED THAN ANY OTHER SET OF THE SAME 
SIZE. TO BUY THEM IS GOOD ECONOMY. 
GENERATORS, VARIABLE & CONSTANT SPEED MOTORS 



> *S®B*> 



Rochester Electric Motor Co., 



10-12 FrB^nk 
ROCHESTER, 



Street, 
N. Y. 



Surveying and Drawing Instruments 

DRAWING AND ARTISTS' MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING- CLOTH, DRAWING 
INKS, Or SURVEYING and ENGINEERING INSTRUMENTS 



ALOE CO , 515 Olive Street, - 



Write for Catalog. 



St. Louis, Mo. 



(.'orresjHnulence Solicited. 



es 




'^Bsfiti 



and Qu eries. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be espected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
martpd or labeled. 




STANDARD " 



Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in one hub. 
Our little booklet tells all about it and is mailed free. Write to-day. 



STANDARD SPOKE AND NIPPLE CO. 



Torriiiigton, Conn. 



KUP'KUP 




MILLS fORML MATERIALS. 



BEST EVER MADE 

A perfect manicure 

Quick, easy, 

simple and 

strong. 

The Original, 

made in German 
silver, 25c. 

Klip-Klip Jr., nickeled, 15c. At deal- 
ers or mailed. Accept no substitute. 
4 As heretofore, made only by 

KLIP-KLIP COMPANY.. 

Send 4C. in stamps tor book, 556 Clinton Ave. S.,- 

"How to Care for the Hands." Rochester, N. Y. 



OUR BUSINESS ISTO MAKL 

MACHINERY FOR GRIND!? 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS Or MATERIALS FROM COT- 
'— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

-— (CESS. IF- YOU WANT 

PHANY KIND OF A 

"OMUL OR GRINDING 

MACHINE, COME TO 

.US AND YOU WILL 

GETTHEMST 

' AND STILL SAVE i" 

!tf/:7^£^r- MON E.V. :., , 
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SPKOUT, VVALDRON «£c CO, 



Just 
Published 



mm 



768 Pages 

556 Illustrations 



m 



mw 



Price $3.50 

Postpaid 



SI 



Electricians' Handy Book 

A MODERN WORK OF REFERENCE 

A COMPENDIUM OF USEFUL DATA. COVERING THE 
FIELD OF ELECTR-ICAL ENGINEERING 

Including- The Theory of the Electric Current and Circuit, Electro- 
chemistry, Primary Batteries, Storage Batteries, Generation and 
Utilization of Electric Power, Alternating Current, Armature 
Winding, Pynamos and Motors, Motor Generators, Operation 
of the Central Station, Switchboards, Safety Appliances, Distri 
bution of Electric Eight and Power, Street Mains, Transformers, 
Arc and Incandescent Lighting, Electric Measurements, Photo- 
metry, Electric Railways, Telephotw, Bell-Wiring, Electro- 
Plating, Electric Heating, Wireless Telegraphy, Etc., Etc., Etc. 

Containing 556 Illustrations and Diagrams 

By T. O'CONOR SLOANE, A.M., E.M., Ph.D. 

Handsomely Bound In Red Leather, with Titles 
and Edges in Gold, Pocket Book Style . . . 

(g|r° Special circular of contents free. 



MUNN & COMPANY, Publishers 

361 Broadway, New York City 



(9644) M. G. A. asks: Please answer 
the following questions, and settle a dispute 
between parties of the physics class of high 
school of this city. Let a ray of light pass- 
ing through a highly refractive body, from a 
point within approach the surface, making the 
angle of incidence greater than the critical an- 
gle. Does not one part of a wave front, emerg- 
ing from the surface before the other part, pass 
into the air, and traveling at an increased ve- 
locity, swing around and enter the body again, 
the lower extremity meanwhile remaining be- 
low the surface? Can the ray properly be 
said to be reflected as if the surface were a 
perfect mirror, or to be reflected at all 7 Is 
not the left extremity of a wave front in the 
incident ray, the right extremity in the reflect- 
ed ray, when the ray is reflected by a mirror? 
Is this so in the case of the so-called total in- 
ternal reflection? If the answer to the first 
question is not in the affirmative, please give 
the reason why part of every wave front 
does not emerge from the said surface. If 
the first part of the third 1 question is answered 
in the negative, please explain what actually 
does occur. A. If any portion of a wave front 
of light can pass from one medium into an- 
other, the whole of that wave front can pass, 
and refraction will result. Total reflection 
takes place when the angle of refraction be- 
comes as great as 90 deg. Then no portion 
of the wave can pass into the rarer medium. 
All is turned back into the denser medium, as 
may be seen by the use of a right-angled prism, 
receiving the light perpendicularly upon one 
of its equal faces. The surface at which the 
total reflection takes place is a perfect mirror. 
No mirror can reflect more light. This can be 
seen in a glass of water, by holding it above 
the eye and looking up into the water obliquely 
from below. The upper surface shines as 
bright as silver perfectly polished. The sides 
of a wave system are reversed after total re- 
flection as they are after any other reflection. 

(9645) C. K. B. asks: What is the 
cause, or where do the prevailing westerly 
winds of the northern hemisphere originate? 
How does the rotation of the earth cause the 
deflection of the trade and anti-trade winds of 
the northern hemisphere? A. Tlie general sys- 
tems of the winds are due to the greater heat 
of the torrid zone. This produces the inflow 
of air from the^ cooler regions on either side 
of the hot region. The heated and lighter air 
is forced up by the flowing of the colder air 
under it, and it flows away to the north and 
south in the upper layers of the air. After 
this air is cooled it descends, and flows along 
toward the poles, only to return and again 
take part in the general circulation of the 
winds. The rotation of the earth on its axis 
causes great changes in direction of these cur- , 
rents, and we have northeast and southwest 
winds as more or less permanent winds in dif- j 
ferent parts of the northern hemisphere. This I 
is but a rough and general statement of the 
winds, but may serve as a basis for fuller read- ' 
ing on the subject in the physical geographies. ! 
As the current of cooler air flows along over 
the smooth surface of the ocean in the torrid 
zone north of the equator, it is passing from 
a region where the velo-'ity of rotation of the 
earth is less to a place where it is greater. 
This causes the wind to lag with reference to 
the earth under it, and to appear to come 
from a point farther to the east than it has 
really come. It thus becomes a northeast 
wind, and is the northeast trades. F'or a simi- 
lar reason the returning currents of air over 
the ocean become southwest winds, or the 
anti-trade winds. 

(9646) A. W.-asks: 1. In calculating 
horse-power of an engine, has weight of pis- j 
ton any bearing on amount of horse-power ? | 
Why not . ; A. The weight of the piston of an 
engine has no influence on the horse-power ex- 
cepting in so far as it affects the friction of an 
engine. This latter is very small. 2. Could ■ 
a water motor on 10 pounds pressure maintain 
compressed air in cylinder at 25 pounds pres- ! 
sure, i.e., can water motor 10 pounds water 
pressure compress air to give 25 pounds pres- , 
sure? A water motor acting on a pressure of ! 
10 pounds per square inch could maintain com- j 
pressed air in a cylinder at 25 pounds pressure 
per square inch, .provided the area of the pis- | 
ton in the water cylinder were more than two 
and one-half times as great as the area of the , 
piston in the air cylinder. ' 







THE fair sex have an eager ap- 
preciation of Diamonds. Diam- 
onds not only make women 
beautiful and successful in society 
but in the hour of need are a savings 
bank. All women know that they 
can get instant cash for their Diam- 
onds — at any moment — anywhere. 
The earnest desire of woman is for 
Diamonds. Every woman loves a 
Diamond. Nothing pleases her so 
much as to be presented with a Diam« 
ond. Save a Diamond— Win a Heart. 
Write for a copy of our interest- 
ing Catalog, 1000 illustrations of 
Diamonds, Watches and Jewelry. 

The Loftis Catalog is Free E^SfiSffSK 

tiful and sumptuous Catalog. You will be Interested 
In looking through Its marvelous pages containing 
1000 Illustrations of Diamonds, Watches and Jewelry. 
There are sixty-six pages of unique information 
especially valuableto the Diamond buyer. The popular 
Loftis System of Diamonds on Credit is explained in 
every detail, the quotations being the lowest. All 
applicants also receivefrom us our Souvenir Diamond 
Booklet. Don't delay. Write at once. We will mail 
you both Catalog and Booklet free. Write to-day. - 

TuS^I „**:,, C,r,w^ m of Diamonds on Credit is 
I he LOTtlS System famous. It won the Gold 
Medal at the St. Louis Exposition. By this system, 
which is both easy and confidential, distant buyers 
are enabled to select at leisure the very finest Diam- 
onds and highest grade Watches and Jewelry, secur- 
ing them at the lowest prices. The article is sent on 
approval to your home, place of business or express 
oflice as desired. You can examine it. You are free 
to buy or not, as you please. We deliver our goods 
anywhere in the United States. We pay all charges. 
We take all risks. We ask no security— we create no 
publicity— we make no inquiries from employers. All 
transactions absolutely private and confidential. 
Your account will be welcomed. Write for Catalog. 

n« t* r-*A'.+ nff a - Wetrustallhonestpeople. We 
UUr LrcQlI UTier trust employer and employee. 
We trust you. We will open a confidential account 
with you. One-fifth the price you pay on delivery— 
you retain the article and then send the balance 
direct to us In eight equal monthly Installments. 
These small monthly payments you will never miss 
from your Income. Remember, that a Diamond is 
better than a savings bank. Diamonds are predicted 
to increase 20 per cent during the present year. 

ft * Cn X T mc ^ ou select your Diamondfrom 
UUr UaSn I ermS our Catalog. You pay us cash 
for it We give you a written guarantee that you can 
return the Diamond any time within one year and we 
will pay you all you paid for it less ten per cent. By 
this arrangement you are able to wear a $50 Diamond 
Ring or Stud for one year. You can then return it to 
us— we will return you $45— which is less than ten 
cents per week for one year. Every Diamond we Bell 
may be exchanged at full price for a larger stone. 

r »• ■* We give a written guarantee of quality 
UliaranTCG andvalue with each Diamond we sell. 
This guarantee assigned by a member of our firm. We 
refer you to your local bank. They will refer to their 
commercial agency records, and tell you that our re- 
sponsibility, promptness and reliability are unques- 
tioned in the business world. We are the largest re- 
tailers of Diamonds, High Grade Watches and Jewelry 
in America. Finest goods — lowest prices— easiest 
terms. Every sale is a matter of confidence and per- 
sonal honor between our customers and ourselves. 
*«r ** t a . to us for our Catalog and Souvenir 
Write I 0-aay Diamond Booklet andyouwlll ob- 
tain every advantage. Write to-day. 

B &. P "P H tf* DIAMOND CUTTERS 

I|l|i I I ^^Watchmakersjeweiers 

IVl 1 M** ».P«-F180 

■_. Dnne . cn csn> 92 to 98 State Street 
■ ■ BROS 8l CO. 1858C HICAOO, ILLINOIS 



Everything for the 
Automobile 

Yankee Ampere Meter 

Gives accurate reading: 
to 30 amperes 

PRICE ©3. SO 

" Dead-beat " indicator comes to 
full stop at the correct reading 

E. J. WILLIS COMPANY 
8 Park Place, New York 




Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific. 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
■or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Gents each, by mail 

Order through your newsdealer or from 

MUNN <& COMPANY 

361 Broadway New York 
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Williams' 

Shaving 

Stick 

signifies — Perfection. 

Williams' Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 
Iti Powder, Jersey Cream Toilet 
Soap, etc., sold everywhere 

Write for booklet ** How to Shave " 

THE J. B. WILLIAMS CO. 
Glastonbury, Conn. 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Sdpplement 1106. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



The Bank That Pays 
4 Per Cent. 



Start a savings account for the baby. 
It will grow as fast as he, and may, 
perhaps, be the means of his educa- 
tion or his start in business. It is no 
trouble to open an account with this 
strong bank. Deposits accepted in 
any amount from $1.00 up. 

Pour Per Cent. Compound Interest 
Paid on Savings 

Illustrated booklet and story of 
the Origin of Banking by Mail sent 
free to readers of this magazine 

Capital $1,000,000 Surplus $1,000,000 



J 



PEOPLES SAVINGS BANK 
PITTSBURG, PA. 



— ^The Best Fire Insurance— 

is to build fireproof buildings. Besides you save 
money and make money by doing so. Whether 
your building is a three thousand, or a three hun- 
dred thousand dollar structure you ought to r^ad 

FIREPROOF MAGAZINE 

Sample Copy Free. Write for it 

FIREPROOF MAGAZINE 
1310 Great Northern Bldg., Chicago 



(9647) O. S. asks: I have seen two 
different methods for reading, by attached ver- 
nier, 1-500 part of 1 inch, as follows : 1. To 
divide on the scale 1 inch in 20 1-20, and on 
the vernier 25 parts, which 25 parts equal on 
the scale 24^. S. To divide on the scale 1 inch 
in 20 1-20, and on the vernier 25 parts, which 
25 parts equal on the scale 19 1-20. I am 
a scientific instrument maker, and I have very 
much to do with verniers for reading 1-500 
parts of 1 inch, so I ask you kindly to tell me 
which of these two methods is correct. A. 
If you wish a vernier reading to 1-500 of one 
inch, you should first divide each inch on your 
scale into 20 equal parts, and then, by means 
of the vernier, be able to divide each part into 
25ths. There are two ways of doing this, 
either one of which is absolutely accurate. 
First. Make your vernier 24-20 of an inch 
long, and divide it into 25 equal parts. Each 
part will then equal 24-500 inch. Each main 
division of the scale itself equals 25-500. The 
difference one division on the scale and one 
division on the vernier, therefore, equals 1-500 
of an inch, as required. Second. Make the 
vernier 26-20 of. an inch long, and divide it 
into 25 equal parts. One division on the ver- 
nier then equals 26-500 inch, while one division 
on the scale- equals 25-500. The difference 
between the two, therefore, is 1-500 of an inch, 
as before. These are the only current methods 
of making the vernier, provided each inch on 
the scale is divided into 20 equal parts. You 
can readily determine which of these two 
types of vernier will suit your purpose in any 
given case. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

nay 23, 1905 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Advertising device, J. Ovary 790,522 

Advertising door closer, L. J. Long 790,696 

Advertising writing table, W. H. Reiff 790,804 

Air brake system, J. E. Shaw 790,808 

Amalgamating plate plater and amalgam- 
ating plate cleaning compound, O. W. 

Zai-.e 790,415 

Amalgamator, T. J. A. Macdonald 790,445, 790,446 

Amusement device, J. C. Boyle 790,613 

Annunciator, G. P. Atwood 790,548 

Atomizer, W. Sams 790,318 

Automobile, M. J. Davin 790,724 

Awning winding box, J. Rickert 790,459 



Best Light 




Spectacteso'nd 
Eyeglasses 

are a superfluity where our lamps 
are used. 

Portable, 100-candle power and 
produces a safe, white, power- 
ful, steady light with 

JVo odor, dirt, grease or 

Everylamp warranted. Costs 2c 
per week. 

AGENTS WANTED 
EVERYWHERE. 

The BEST LIGHT CO. 

Owners of Original 

Patents. 
87E.6thBt.,Canton,0. 




OOFIN 



Apply it yourself. Makes a finished gravel roof. Comes readv 
to lay in rolls of 108 square feet. Write for sample, circular 
and prices. Warren Ohemteal and Mta;. Co., 

18 Battery PI., New York 





k To Cas Engine Operators 

Dynamo Ignition. 

Motsinger Auto-Sparker 

* No battery to start or run. The original 
^speed^ontrolled friction-drive I>ynamo. 
,R " Driven parallel with engine shaft. No 
belts. No beveled pulley or beveled 
fly wheel neceBsary. For make and 
break and jump-spark system. Water 
and dust proof. Fully Guaranteed. 
MOTSINGER DEVICE MFG. CO., 
Main Street, Pendleton, Ind., U.S. A. 



Poiuep^WipeKope 



FAIR 



MOST POWERFUL WIRE ROPE MADE. 

BRODERICK&BASCOM I^OPE CO 

ST LOUI5 HO 



Cheap Power from Kerosene 

SAF6, SiriPLE, VALVELESS 

AND RELIABLE 

Universal Kerosene Engine. 

Automatic in operation, easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one pint of kerosene oil 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address 

UNIVERSAL KEROSENE ENGINE: CO. 
6. 8 and 10 Fitst St., New York City 




Azimuth instrument, B. . H. Camden 790,674 

Ball joint, J. D. Walsh 790,767 

Balls, constructing golf, F. H. Richards 790,398 

Bandage roller, E. F. Frost 790,427 

Barrel, metal, H. Wehrhahn 790,861 

Battery, W. C. Banks 790,866 

Battery solution, F. M. Holmes 790,502 

Bearing, roller, R. F. Bower 790,712 

Bed, Burdette & Malone 790,720 

Bed bottom, spring, S. I. Bridgewater. . . . 790,614 

Bed, invalid, W. McLennan 790,58s 

Bed, swinging or folding, J. C. Bahr 790,474 

Bevel and square, J. Graff 790,496 

Binder, loose leaf, G. McBride 790,382 

Binder, loose leaf, C. H. Brown 790,779 

Bird cage, A. B. Hendryx 790,570 

Biscuit cutter. M. Savidge 790,806 

Bit, M. E. Zeller 790,774 

Block. See Building block.. 

Boilers, hot water purifier for, G. Y. Bonus 790,810 

Bolt and nut cutter, W. B. Carolus 790,617 

Bolt blank heating apparatus, R. R. Jones, 

et al 790,302 

Book cover, check, D. A. Templeton 790,762 

Boot or shoe, composite, G. F. Butterfield.. 790,558 
Boring machine, multiple bit, J. M. Garfield 790,82.1 

Bottle, non-refillable, J. E. Moseman 790,700 

Bottle, non-refillable, F. A. Heath 790,836 

Bottle washing apparatus, D. Boyle 790,817 

Bottles, means for guarding against the 

reuse of, W. B. Bostwick '. 790,281 

Bottling machine. R. Pfaff 790,455 

Braiding machine carrier, J. & G. F. Me- 

Cahoy 790,649 

Brake beam fulcrum, adjustable, J. A. Mat- 
thews 790,736 

Brake shoe, L. E. Robinson 790,754 

Brick handling tr^ck, J. J. Gledhill 790,495 

Broom moistening and sprinkling attach- 
ment, J. P. Taylor 790,701 

Brush handle, shaving, J. L. Erskine 790.622 

Brush holder, A. A. Low 790,582 

Buckle, L. Cabalka 790,673 

Buckles, device for detachably securing 

bands to, Mitchell & Beach 790,585 

Building block, O. D. Inman 790,436 

Building block, C. W. & R. Meara 790,514 

Building blocks, machine for manufactur- 
ing, E, H. Reed 790,661 

Burglar alarm, J. E. Liess 790,308 

Burial casket, C. E. Myers 790,648 

Button drilling machine, S. A. Brandon.... 790,554 

Calculating apparatus, E. Hayem 790,431 

Calipers, micrometer, F. Spalding 790,665 

Camera, photographic. E. L. Hall 790,497 

Cameras, half-tone screen holder for photo- 
graphic, J. S. Ditty 790,290 

Camphor, making, Stephan & Hunsalz 790,601 

Candle receiving rack, S. H. Leavenworth.. 790,845 

Cane loading apparatus, V. Goetz, Jr 790,820 

Cannon, blank cartridge, M. J. Shimer 790.598 

Car, convertible, Robinson & Witte 790,592 

Car coupling, C. W. Rowell 790,593 

Car dump, automatic revolving, A. Moore. . 790,586 

Car folding guard, street, H. F. Vogel 790,766 

Car, fruit, produce, and refrigerator, E. M. 

Phillips 790,851 

Car grain door, railway, K. Osel 790,521 

Car, railway, H. J. Bayard 790,420 

Car replacing frog, C. L. Sullivan 790.327 

Car, tank, C. L. Rogers, reissue 12,348 

Car, tank, W. F. Kiesel, Jr 790,690 

Car window sash balance, K. Schliepmann . 790,321 
Carbureter for hydrocarbon engines, C. P. 

Mingst 790,379 

Cash registers, automatic spool carrying 

drawer for, Frydmane & Chambon 790,627 

Caster, Linn & Geib 790,733 

Casting apparatus, W. S. Weston. .790,544, 790,545 

Casting machine, D. Baker 790,270 

Cellulose, triacetyl, Eichengrun & Becker. . 790,565 

Cement block mold, O. S. Lamherson 790,507 

Chair, bed, couch, or the like for use in 
surgical operations or examinations, 

P. A. Gayon 790,726 

Channel bars, etc., straightening mechan- 
ism for, C S. Simmers 790,706 



SPECIAL ANNOUNCEMENT 



To be published on July 1, 1905 : A NEW PUBLICATION entitled 



American Homes and Gardens 



Successor to 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 



. 



THIS new monthly magazine will be much broader in scope than its predecessor. It will have 
the word " HOME " for its keynote. The man to whom this word has no meaning will 
have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. r- Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 
you may have a walk through the garden, and then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, 
inherited from some former mansion, may with advantage be discarded. 

Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

" The new publication will be issued monthly, and will be somewhat smaller in page size than the " Building 
Monthly," viz.: 10J^x14. It will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue ; $3.00 a year. 



SPECIAL OFFER TO READERS OF THE "SCIENTIFIC AMERICAN" 

To any one subscribing before June 1, 1905, the subscription price will be $2.50 for "American Homes and Gardens" for one year from July 1, 1905, to 
July I, 1906, and the subscriber will receive free of charge the "Scientific American Building Monthly" for May and June. 
To any one subscribing after June 1 , 1905, the subscription price, without exception, will be $3.00 a year. 

Subscribe at once and obtain the most favorable terms. 



MUNN C& COMPANY, Publishers, 361 Broadway, NEW YORK 



June 3, 1905. 



Scientific American 
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One-third of a Century 

Standard of the World 

A delicious beautifier, preserver and cleanser 
of the teeth; makes the breath sweet and the 
gums less lender. The Metal Box is a handy 
package for the toilet table and traveling; no 
powder to litter; no liquid to spill or stain,. 

25 Cents, at alt Druggists. 
C. H. Strong «fc Co., Props., Chicago, V. S. A. 



Touch a lever and 
instantly write 
another color 

for emphasis 

for display 

or any other reason, on the 



Typewriter 

with 

Bi -Chrome 

Ribbon 



Ribbons inked 
for copying 
and record are 
used largely by 
Banks, 
Insurance 
Companies, etc 




ELECTRIC SEWING MACHINE MO- 

tor.— The instructions and numerous illustrations of de- 
tails contained in this article will enable any mechanic 
of averaee ability to build an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See Scien- 
tific American Supplement, No. IjJIO. Price 10 
cents by mail, from this office and from all newsdealers. 



J.Eckhardfs Double Grater 

Patented Nov. K), 1903, No. 743,472 



DOUBLE GRATER 

No. 743,472 

Fig. I. 



The above llluptrated double Grater is superior to any 
Grater of the old style, as it works on a different prin- 
ciple, as can be seen in Fift. 1. It works faster, does not, 
scratch the fingers, and never gets dull; has one side 
for fine and one side for coarse grating. Can be manu- 
factured very cheap. 

Patent Rights and Shop Rights can be obtained from 
the Patentee, 

J. EGKHARDT, 



1415 Salisbury Street* 



St. Louis, mo. 




Species and Varieties 

Their Origin by Mutation 

By Hugo deVRiEa 

Professor of Botany in the 

University of Amsterdam 
Edited by Daniel Trembly 
MacDougal, Assistant Di- 
rector of the New York 
Botanical Garden 



. . Circular* 

sample copies of Magxzine and 
catalogue free on request. 

The Open Court Publishing Co- 
1322 Wabash Ave., Chicago 



American Jump Spark Ignition Apparatus 

UPON IT DEPENDS THE SUHCE-S OF YOUR ENGINE 

We manufacture the 
famous Am, Indestructi- 
ble Spark Plug, with 
double insulated mica 
core. It lasts indefi- 
nitely. Our Coils are 
the recognized standard 
of the world. Write for catalog. 
American Coll Co., P. 0. Box 82, W. Somervlllc, Mass. 

N. Y. Representatives, Auto Supply Co., 1662 Broadway, N. Y. City. 




KENT POCKET METERS 

ACCURACY 

Volt-Ammetere, 0-6 V. O-20A. 

Price $6.00. 

GUARANTEED 

Volt meters 0-5 V. 15.00. 
Ampere meters, O-20 A. ¥5.00. 
Discount to trade. 

Al'WATER KENT riFO. WORKS 
1 10 North Sixth Street. Philadelphia, Pa. 




Chart, tailor's, J. R. Van Dame 

Check or ticket, sectional, P. J. Menahan.. 

Cheese cutter, F. P. Dunn 

Chest handle, J. D. Judkins 

Chopper. See Cotton chopper. 

Christmas tree candle holder, H. Buhring.. 

Chuck, automatic, J. Pearson 

Chute delivery controlling device, J. Piza.. 

Clamp feeding device, J. J. Foss 

Clasp, G. H. Taylor 

Clock, cash register time, F. C. Osborn.... 
Clock system, electric, Roberts & Robinson 

Clothes line reel, Connell & Nay 

Coal screen, J. Hickman 

Coffin, hermetically sealed, C. H. Hiser.... 

Coin controlled apparatus, I. Kitsee 

Coin controlled apparatus, fraud prevent- 
ing device for, F. P. Cox 

Coining or other press, O. Smith 

Coke quenching apparatus, F. R. Still 

Collar fastening device, R. Mount 

Collar, horse, F. A. Klappauf, et al 

Comb, Taaffe & Winters 

Combing machinery, S. Shackleton 

Compass deviation corrector, B. H. Camden 

Concentrator, H. H. Campbell 

Concrete block mold, F. & C. Eckhard 

Condenser, R. D. Tomlinson, reissue 

Contactor support and casing, W. O. Mundy 

Controlling mechanism, G. E. Turner 

Conveyer, B. H. Alvey 790,776, 

Core drill, C. A. Terry 

Core drill apparatus, C. A. Terry 

Core or mold making machine, Burkill & 

Sunderland 

Corn sheller, G. F. Conner 

Corset, F. V. Slonsky 

Cotton chopper, B. L. Fikes 

Crate, banana shipping, F. Schmitz 

Cream ripener, T. L. Valerius 

Cream, ripening, T. L. Valerius 

Creasing and folding machine, J. R. Little 
Cultivator, W. F. Hartig 

Cultivator, R. Pederson 

Cultivator attachment, J. M. Etiman 

Current commutator machine, alternating, 
Winter & Eichberg 

Current machine, alternating, C. W. John- 
son 

Currycomb, S. Johnston 

Cutting table, T. M. Lillard 

Cycle saddle, Brooks & Holt 

Desk light, T. Smith 

Dish or the like warmer, N. F. Boniface . . 

Display case, revolving window shade, H. 
Klein 

Display rack, McKinley & Osborne 

Display stand, A. Josephson 

Distilling apparatus, turpentine, H. Hirsh.. 

Door hanger, T. Plice 

Door securer, H. Notthoff 

Draft equalizer, C. B. Cowles 

Drain, gas trap, and backwater trap com- 
bined, cellar, F. Shay 

Drier and separator, J. Water house 

Drip pan, non-explosive, H. C. Weitzel.... 

Dust blower and sprayer, A. J. Collins.... 

Dust proof wheel box, M. Sklovsky 

Dye and making same, azo, J. Hagenbach. 

Dye and making same, nitroazo, J. Hagen- 
bach 

Electric current controlling means, G. J. 
Dorman 

Electric cut-out switch, J. Frechette 

Electric machine, A. F. Hemingway 

Electric machine, dynamo, E. C. Wright.. 

Electric machine, dynamo, B. A. Behrend.. 

Electric motor controller, W. J. Warder, Jr. 

Electrical apparatus, inductance and induc- 
tion coil for, D. R. Lovejoy 

Electrical device or circuit, R. J. Hewett. 

Electroplating apparatus, C. T. Pratt .... 

Elevator door opening and closing device, 
H. Watson 

Elevator load regulated starting and stop- 
ping device, L. W. Southgate 

Elevator safety lock, L. Christiansen 

Engine. See Expansible fluid engine. 

Engine frame bulkhead, Skinner & Glenn.. 

Engine igniter operating device, gas or 
vapor, C. B. Harris 

Engine receiver and reheater, compound, 
Burger & Williams 

Engine reversing mechanism, explosion, T. 
L. & T. J. Sturtevant 

Engine self-oiling mechanism, L. Skinner. . 

Engraving machine, F. M. Swayze 

Excavator boom, E. L. Byron 

Expansible fluid engine, J. T. Halsey 

Explosive engine, H. B. Steele 

Explosive engine, J. D. Maxwell 

Eyeglass mounting, F. C. Merry 

Fabrics, manufacturing colored, C. Bucher 

Fan base adjustment, C. R. Meston 

Fastening device, L. Rodney 

Feed water purifier, F. W. Cowern 

Feeder, time stock, W. B. Hayes 

Fence tie, E. J. Bowerflnd 

Fence, wire, E. F. Shellaberger 

Fence, wire, J. E. Fredrick 

Ferrochromium, producing, E. F. Price.... 

Fiber cleaning machine, vegetable, Mc- 
Cauley & Winfrey 

File box, J. C. Kirby 

Filter beds for sewage, apparatus for auto- 
matically and alternately charging and 
discharging, W. A. Moore 

Fire alarm apparatus, Gale & Davenport... 

Fire apparatus, J. R. Hopkins 

Fire dog or andiron, Patton & Scroggs.... 

Fire extinguishers, valve for automatic, 
J. Hunt 

Fire plug hose hitch, J. Donovan et al.... 

Fire shutter, automatic, G. F. Hall 

Firearm, double barreled breech loading, 
O. A. Floeken 

Firearm extractor, F. F. Burton 

Fish line snell attachment, G. Yoerger. . . . 

Fishing float, D. M. Jones 

Fishing reel, H. B. Carlton 

Fishing rod, L. L. Bartlett 

Flange, fly, F. C. Billings 

Flange wrench, .J. F. Reddy 

Flat iron, gas heated, A. Laffitte 

Flax, hemp, or such like, rippling machine, 
applicable to, C. F. Petermann 

Fleecing or napping machine attachment, 
Chatfield & Struthers 

Floor and centering, Wight & Townsend.. 

Flue cutter, D. E. Dozer 

Fluid fuel burner, F. H. Lynn 

Fluid pressure brake, H. R. Mason 

Fluid pressure equalizing device, Manning 
& Armstrong 

Flushing apparatus, C. W. Lendh 

Fly trap, horse, J. McConnell 

Folding box, Z. B. Webb, reissue 

Fruit cleaner, G. W. Harvey 

Fruit picker's bag, F. L. Hepner 

Fumigating compound, H. V. Walker 

Fumigation, H. V. Walker 

Funnel, W. T. Taliaferro 

Furnace, F. C. Armstead 

Furnace, W. N. Best 

Furnace, J. H. Anderson 

Furnace charging mechanism, blast, D. 
Baker 

Furnace grate, boiler or other, Crosthwaite 
& Westerby, reissue 

Furnace radiutor, R. A. May 

Furnace wall construction, D. Baker 

Fuse for shells, percussion, J. B. Semple . . 

Garment hanger, P. Steiger 

Garment holder, M. M. Adams 

Gas burner, incandescent or other atmo- 
spheric, G. & J. W. Bray 

Gas burner, open air. C. A. Harvey 

Ras condensing apparatus, O. N. Guldlin.. 

Gas, generating combustible, C. Ellis 

Gas generator, G. Apf el 

Gas generator, acetylene, C. W. Beck 

790,276, 790,277, 790,278, 790,867, 

Gas generating interlocking mechanism, F. 

Thuman 

Gas lighting burner, incandescent, J. W. 

Bray 

Gas making apparatus, O. N. Guldlin 

Gas, manufacturing combustible, C. Ellis.. 
Gas producer apparatus, C. Ellis 



790,333 
790,515 
790,564 
790,689 

790,556 
790.656 
790,852 
790,494 
790,329 
790,654 
790,753 
790,818 
790,572 
790,729 
790,641 

790,347 
790,462 
790,326 
790,380 
790,579 
790,857 
790,757 
790,871 
790,342 
790,291 
12,349 
790,381 
790,765 
790,811 
790,330 
790,331 

790,781 
790,289 
790,534 
790,355 
790,400 
790,466 
790,467 
790,797 
790,300 
790,387 
790,623 

790,414 

790.368 
790,843 
790,695 
790,717 
790,809 
790,612 

790,440 
790,383 
790,438 
790,635 
790,524 
790,653 
790,785 

790,322 
790,605 
790,543 
790,784 
790,707 
790,364 

790,363 

790,819 
790,789 
790,569 
790,471 
790,475 
790,541 

790,581 
790,838 
790,747 

790,334 

790,323 
790,678 

790,402 

790,833 

790,284 

790,856 
790,461 
790,328 
790,478 
790,829 
790,325 
790,374 
790,448 
790,718 
790,377 
790,315 
790.346 
790,835 
790,778 
790,597 
790,725 
790,392 

790,307 
790,578 



790,520 
790,822 
790,839 
790,745 

790,841 
790,874 
790,632 

790,293 
790,615 
790,336 
790,301 
790,676 
790,419 
790,280 
790.853 
790,731 

790,802 

790,722 
790,413 
790,820 
790,734 
790,305 

790,584 
790,796 
790,651 
12.350 
790,834 
790.837 
790,469 
790,468 
790.463 
790,339 
790,777 
790,864 

790,271 

12.351 
790.699 
790,269 
790,401 
790.708 
790,337 

790,713 
790,365 
790.297 
790.488 
790,418 
790,274 
790,868 
790,869 

790,465 

790,714 
790,296 
790.4"" 
790,487 
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A STRAIGHT TIP 

Prepare for the approaching fishing season 
by equipping vourself with a^BRISTOL" 
Steel Fishing Rod. 

Many rods are weak in the tip joint but the 
tipsm the "BRISTOL" Rods are built 
to last as long as any part of the rod ; that's 
one reason why they are so universally 
popular with campers, canoeists, guide 
and other rough and ready fishermen. 
Handsome Catalogue Free. Our new 
Catalogue, cover in colors and Illus- 
trated throughout, will be sent on 
application. 

The Horton Mfg. Co, I 
\ 58 Horton Street, Bristol, Conn, J 



the Nulite Z*n Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks, No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. J^* Write for 

catalogue and prices. 

Chicago Solar Light Co. Dept o, Chicago 
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an 1 not ordinary boats in quality or 

appearance. You can tall a Trusrott K *_ 

— you can trust one. L 

Won the GRAND PRIZE at St. fc ,JBb|(; 
Louis — the first and only Grand Prize JE ' ■ . '"' JPW?,' 
awarded makers of small boats or BBS t^SSfcM^-J 
engines at any exposition anywhere 1 
Send stamps for catalogue. Our Br - 
quarterly " The Launch '' is free. ||f|j 

TItrSCOTT BOAT B1FG. CO. " Hi 
Dcpfc. 629, St. Joseph, Mich. H " ^1 













Satisfaction Guaranteed 

WE BUILD 

Special Machinery, Machine Parts, 

Interchangeable Machinery, Punches 

and Dies, Gear Cutting, Etc. 

The John R. Williams Co. machine Works 



The 44 

Wonderful 




AUTO-MARINE MOTOR" $37.50 K NE 

Weight 37 1-2 lbs. Height 111-4 in. 
CONVERT YOUR ROW BOAT INTO A LAUNCH 

Rated at 1 h. p. Has shown nearly 2 h. p. No valves, etears,, springs or 
cams. Jump spark. Reversible. Speed control. Only three moving 
parts. Could not be made better if it cost live times as much. Order 
now— they are selling so fast you may be disappointed in the spring. 
Auto-Marine Motors from 1 to 20 h. p. 

DETROIT AUTO-MARINE CO., 76 East Congress Street, Detroit, Mich. 

Formerly Detroit Lackawana Co. 



JEFFREY 



ELEVATING--CONVEYING--POWER 

Transmission--Screening--Dredging-Coal Cutting 
Drilling—Hauling-Washing Machinery. 



For Catalogues address 

THE JEFFREY MFG-CO. 

Columbus, Ohio, U. S. A. 

NEW YORK DENVER 



DfiAn BUILDING machinery 

r<l J iX I I UU ' LU ' '" U , AND CONTRACTORS SUPPLIES. 
I IWrTV ACME ROADMACHY CO..FRANKFORT, N.Y. U.S.A. 



Experimental Electrical Outfits 

from which the following practical machines can be made : Dynamo or Motor 
(high or low volts); Gas Engine Dynamo; Motor-Dynamo; Dynamotor; Booster; 
Single Phase A. C. Rectifier; Single Phase A. C. Motor; Motor-Driven Self -Exciting 
A. C. Generator, etc. Parts are interchangeable throughout. Can be purchased 
altogether or one piece at a time. Bulletin B mailed free for the asking. 
WEED, V 129-131 West TKirty-first Street, New York, V. S. A. 
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TIME AND TIDE 
WAIT FOR NO MAN 

Every tick of the clock 
brings you nearer the un- 
productive years of your life. 

At the flood-tide of your 
life make provision for your 
mature years. 

An Endowment Policy in the 
Equitable will return your sur- 
plus earnings when you need 
them most— and meanwhile 



Splendid opportunities for men of character to act as representatives. 

#ril. lo CftG! E.TARBELL 2™Vice President. 




Send this coupon for particulars or write 

The Equitable Life Assurance Society of the United States, 120 Broadway, New York. Dept. 29 




Please send me information regarding an Endowment for $ issued to a man. . 

years of age. 
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Valuable Books 

* * * 

REVISED and ENLARGED EDITION 

The Scientific American 

Of Receipts, 
Notes a.rvd 3 
Queries. *» 
15,000 Receipts. 734 Pages. 

Price, S3.00 iu Cloth. S6.00 in !*heep. S6.50 
in Half Morocco. 



Scientific American 



Junk 3, 1905. 
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Cyclopedia 
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Post Free. 

This work has been re- 
vised and enlaced, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader. It should 
have a place in every 
borne and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those w ho already have 
th e Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 



JLST* PUBLISHED 



Scientific American 
Reference Book 

12mo. 516 Pages. Illustrated. <> Colored 
Plates. Price $1.5U» postpaid 

Theresultof the queriesof 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest to everybody. 
The book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
"Scientific American Refer- 
ence Book "has been compile:! 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday refer- 
ence— more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
tbe Scientific American to present to the purchasers 
of this book a remarkable aggregation of information. 




American Tool Making and 
Interchangeable Manufacturing 

By JOSEPH V. WOODWORTH 

This is a complete practical treatise on the Art of 
American T»ol Making and System of Interchangeable 
Manufacturing as carried on to-day in the United States. 
In it are described and illustrated all of the different 
types and classes of small Tools, Fixtures, Devices and 
Special Appliances which are. or should be, in general 
use in all machine manufacturing and metal working es- 
tablishments where economy, capacity and interchantze- 
ability in the production of machined metal parts are 
imperative. 

All of the tools, fixtures and devises illustrated and 
described have been, or are, used for the actual produc- 
tion of work, such as parts of Drill Presses. Lathes, Pat- 
ented Machinery, Typewriters, Electrical Apparatus, 
Mechanical Appliances, Brass Goods, Composition Parts, 
Mould Products, Sheet Metal Articles, Drop Forging, 
Jewelry, Watches, Metals, Coins, etc. 

Tbe treatment of each tool described and illustrated 
is such as to enable any Practical Man to Design, Con- 
struct and use Special Tools, Dies and Fixtures, for the 
Rapid and Accurate Production of Metal Parts inter- 
changebiy. 

To the Machinist, Tool Maker, Designer. Die Maker, 
Superintendent, Manager and Shop Proprietor this book 
shows the 20th Century Manufacturing Methods and 
Assists in Reducing the Expense and Increasing the 
Outputand the Income. A book on the System of In- 
terchangeable Manufacturing —The System that has 
Won for the United States the Industrial Supremacy of 
of the World. 

535 Pages Bound in Cloth 600 Illustrations 
PRICE $4.00 
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modern 6a$=€ngine$ 

and 

Producer ■ 6a$ Plants 

ByR. E. MATHOT, M.E. 

314 Pages Bound in Cloth 152 Illustrations 

Price $2.50, Postpaid 

A Practical Guide for the Gas-Engine Designer and 
User. 

A book that tells how to construct, select, buy, install, 
operate, and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear 
drawings. 

The only book that thoroughly discusses producer- 
gas, the co ling fuel for gas-engines. Ever^ important 
pressure and suction producer is described and illus- 
trated. Practical suggestions are given to aid in the 
designing and installing of producer-^ as plants. 

Write fordescriptive circular and table of contents. 
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MUNN 
361 Broadway 



Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, sword-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome voi- 
i. ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on Magic. 
:es. 420iilus. Price $2.50. 

®. CO. 

New TforK City 



Gate, H. Holste 

Gt-'ar for motors, transmitting and revers- 
ing, W. Bruns 

Gearing, variable, R. N. Dyer 

Gearing, variable speed, R. N. Dyer 

Gearing, variable speed, E. H. Beldeu 

Gearing, variable speed, J. E. & J. C. Caps 

Geodetic or similar instruments, means for 
suspending the supporting rods of, 
Pfeiff er & Hein 

Glass blowing machine, C. J. Koenig 

Glass furnace pot filling apparatus, J. T. 
Turner 

Glass insulators or other glass articles, ma- 
chinery for the manufacture of, II. M. 
Brookfield 

Glassware manufacturing machinery, II. M. 
Brookfield 

Grain separator, F. S. Osborne 

Grapple, V. Goetz, Jr 

Grinding machine, K. C. Sehrader 

Grinding mill, H. W. Clough 

Gypsum mortar and utilizing dead burnt 
gypsum, improving, Heintzel & Cramer 

Hammer, power, G. Bignell 

Hammer, steam, A. L. Eicher 

Harness attachment:, A. S. Rudolph 

Harness or the like, draw hook for, II. Rup- 
pert ' 

Harrow, G. Lettenmyer 

Harrow draw bar. B. P. Lynds 

Harrow, riding, W. Merrill 

Harvester, corn, D. E. Anthony. . . .790,711, 

Hay press, C. A Bridges 

Hay ricker, J. N. Sorrell 

Heat, device for effecting the radiation of, 
S. W. Zent 

Heater, C. E McPhersoi 

Heel polishing mnchine, W. C. Gorman-... 

Hinge, seat, A. A. Lytic 

Hoe or weeder, C. W. Stuart 

Hoisting apparatus, T. Ogden 

Horse releasing mechanism, A. P. Weeks. . 

Horseshoe, F. C. & W. T. Caimvan 

Horseshoe, removable, A. R. Ward 

Hose coupling, .Toy & Clark 

Hose coupling, M. Hendricks 

Hot air register, C. H. Foster- 

Hub ferrule, E Lazrowitch 

Hydrant or fire plug, E. F. Bohne 

Hydrocarbon burner, G. S. Bennett 

ice handling machinery, IT. H. Porter, Jr.. 

Infusion device, M. H. French 

Ingots, eomnrossing metal, R. W. Hunt.... 

Ink well, W. C. Galbraith 

Insect trap, A. C. Crofford 

Jar and fastener therefor, Ranney & Tink- 

Jar closure, Ranney & Tinkham 

Journal bearing, spring swivel. ,T. W. .Tones 

Knitted fabric, sectional roll of, F. B. 
Wildnian 

Knitted fabrics, cnftiinv and winding mech- 
anism for. F. B. Wildman 

Knitting machine, E. J. Franck 

Knitting machine earn adjusting device, cir- 
cular, F. B. "Wildman 

Knitting machine, circular. W. T. Barratt.. 

Knitting machine stop motion, T. W. Tustin 

Ladder, W. G. Bertram 

Ladder, R. Schilling 

Lamn, acetylene gas generating, C, W. 
Beck 700,2?:',, 

Lamp bn 1 bs, apparatus for exhausting incan- 
descent. C. Tloelsoher 

Lamp burner shade support, F. N. Coolev.. 

Lamp, electric. M. W. Hanks 

Lamp, electric, E. Bennett 

Lamp, electric glower. IT. N. Potter 

Lamps, system of distribution for multiple- 
glower, A. J. Wut'ts 

Latch and lock. C. A. Prescott 

Latch, gate, W. K. Jones 

Lathe apron, N. D. Chard 

Lathe bead stock. Chard & Lodge 

Lithe turret actuating mechanism, Potter 
& Johnston 

r.aundr.y. M. R. Cobb 



790,433 

790,424 
790,350 
790,349 
790,421 

790,425 



790,850 
790,505 



790,715 



790,716 
790,704 
790,827 
790,705 
790,619 




Catch 

Fish by 

Electricity 



1 



■00 

complete 

The Elcotriolure — OUTFIT 

Any kind of fish may be caught by this new method at will. 
No State in the Union has passed any law against this practice; 
it's sure every time and great sport, without danger to operator 
(it fools the big fish). The original sample cost us $1,000. 
Only a limited number of these outfitscan be made this year, 
soorderearly. Outfitallcompleteonly 81. 00 withfull instruc- 
tions. Can be carried in the fisherman's ordinary tackle box. By 
express prepaid, 20 cents extra. ©Dealersand agents make big 
money selling these. Send for catalogue of fishing tackle, etc. 
The VIMCO.,Dept.l», 68 E. Lake St., Chicago, 111. 




790,416 
790,384 
790,079 
790.798 
790,700 
790.741 
790,710 
790, «7B 
790,859 
790,638 
790,685 
790,625 
790,692 
790,42:! 
790,422 
790.S1I 1 
790,621', 
790.435 
790,628 
790,620 



790,750 
790,749 
790.844 



device, A. ,T. Hansell- 
Friedman 



Leaf and bindin 

T.ife preserver 

Ught. See Desk light 

bb:otype machine. P. T. Dodge 

Linotype machine, R. F. Mercer 

Liquid meter, ,T. W. I.edoux . ... 

Locomotive tender. C. J. McCarthy 

Locomotive wheels and their accessories 

while assembled, apparatus for turning, 

Moll & Zeller 

Loom, automatic filling replenishing, G. IT. 

I faworth 

Loom for weaving tiile fabrics. J. McKay.. 
Looms, multiplier for dobhy, Girard & Mc- 

Cullou gh 

Loop handing machine, A. E. Rhoades.... 

Lubricating apparatus, IT. TTamelle 

Lubricating compound. J. Menafowich 

Mall bag delivery apparatus, M. .T. Finn.... 

Mangle, C. T. GMmore 

Manhole cover, ,T. F. Dorsey 

Manure spr?ader, L-. Kaiffen 

Manure spreader. A. F. Manning 

Match making machine. L. II. Montross. . . . 

Mattress frame ot support. A. Mardis 

Measuring device, check controlled, J. Kies 
Measuring the deflections of rails or girders, 

device for, E. Hermsdorf 

Medical ozonizer, M. otto 

Metal melting furnace, portable, J. Porteous 
Metals and oxids from solutions, recover- 
ing, A. Gutensohn 

Metals or alloys, producing low carbon, 

E. F. Frice 790,395, 790.396, 

Metallic compounds, reducing, E. F. Price 

790,389, 

Microphone, P. J. Tariel 

Milking machine, L. Burrell 

Milling machine, cam, S. A. Hand 

Mirror support. E. A. & E. W. Thayer. . . . 

Musical instrument, F. Leber 

Musical instrument player, mechanical, L. 

IT. .Tobes 

Nitrated carbohydrates, making, A. Hough 

Oil burner, crude, ,T. W. Pippin 

Oil burner, generating, P. S. Spiller 

Oil can, J. W. Bullock 

Oil gas furnace. J. II. Anderson 

Oil press mat, R. F. Werk 790,606, 

Oiling device, axle, 0. M. McFarland 

Oiling roads, levees, etc., I. E'. Smith 

Ordnance. W. R. Smith 

Oven, baker's, B. Ycre 

Oxygen from hypochlorites, production of, 

G. F. Jaubert 

Package feed mechanism, Peters & Hunger- 
ford 

Packing, A. C. Brantingham 

Packing, metallic, F. Nenzel 

Packing rotating shafts. C. A. Parsons.... 

Packing, shaft, W. L. R. Emmet 

Paint and preparing same, II. V. Dunham.. 
Pan and stove lid lifter, combined, E. L. 

Watrous 

Pantograph for embroidering, M. Traut- 

mann 

Paper bag machine, W. A. Lorenz 

Paper feeding machine, T. 0. Dexter 

Pattern, printed dress. W. Freeman 

Pen, fountain, F. E. Shaw 

Phonographic recorder, P. Weber 

Phonographic records, duplicating, T. A. 

Edison 

Photographic developing apparatus, C. H. 

Shaw 

Photographic printing paper, sensitive, E. 

C. Morgan 

Pile of fabrics, machine for cutting, Keigh- 

ley & Netherwood 

Pipe bending machine, F. M. Stambaugh.. 

Pipe coupling, P. N. Staff 

Pipe rounding device, J. F. Linehan ....... . 

Pipes, making cement lined metal, J. T. 

Langford 

Pipes, manufacture of, G. H. Lloyd 



790.770 

790.. '157 

790,772 
790,672 
700.604 
790.552 
790,807 

790,275 

700,730 
790,345 
790,499 
700,551 

790,525 

790,472 
790,059 
790,037 
790,872 
790,873 

790,312 
790,288 
790,831 
790,682 

790,348 
790,447 
790,693 
790,650 



790,430 
790,738 

790,824 
790,458 
790,498 
790.398 
790,567 
790,360 
790.562 
790,441 
790,583 
790,306 
790,799 
790,640 

790,728 
790,655 
790,311 



790,397 

790,390 
790,603 

790,557 
790,298 
790,537 
790,442 

790,575, 
790,840 
790,057 
790,666 
790,719 
790,863 
790,607 
790,451 
790,403 
790,664 
790,862 

790,504 

790,454 
790,282 
790,452 
790,744 
790,352 
790,821 

790,411 

790,499 
790,304 
790,681 
790,568 
790,596 
790.542 



790,351 

790,532 

790,647< 

790,577 
790,600 
790,810 
790,643 

790,372 
790,644 



FOR LEVELING UP 

For quickly and accurately leveling 
up work no handier tool could be made 
than our handsome and serviceable 
Cross Level. Made of nicely enameled 
iron with polished ends it is at once 
a baiidvandflne-iookmgtool. Itmeas- 
ures 2% inches by 3 inches by % inch, 
and costs only 6;i cents. 

Catalogue free on application. 
SAW* ER TOOL MFG. CO. = Fitchburg, Mass. 
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Manufactory Established 1761. 

l>ead- Colored Slate Pencils, Rubber Bands* 

Erasers, Inks, Penholdsrs, Rulers, Water 

Colors. Improved Calculating Rules. 

Send for descriptive Circular S. 
44-60 East 23d Street, New York, N. Y. 

<:,uml Prize, Highest Award, St. Louis, 1904. 



ELECTRIC LAUNCH MOTOR. — THE 

design inthis paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7inilea 
per hour. Illustrated with 21 cutis. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office, and from ail newsdealers. 




An Automatic Pump 

that works wherever there is asp ring, 
creek or jjonri. H <;osts lint little and 
works day and nijrht without atten- 
tion or exnense. The Niagara 
Hydraulic Ram, used axd en- 
dorsed uy the U. S. Government. 
Is made in all si/.es. Free booklet and 
igents upon request. 

Niagara Hydraulic Engine Co 

CHESTER, PA. 

or 140 Nassau St., New York, N. Y. 



The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 

capacities. Write for catalog. 
THE ARHSTRONQ MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 




TRANSITS AND LEVEL 

are used exclusively on the largest 
works where utmost precision is re- 
quired. Send for new catalog No. 22. 

THE BUFF & BUFF CO. 
Boston, Mass. ^M 



SUBSTITUTES TOR (OAl 

Are described from the technical 

standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs 10 cents 
by mail : 

COMMERCIAL, USKS OF PEAT. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 

GERMAN BRiai'ETTINCiMACHIIV- 
KKY IN AMERICA. Scientific 
American Supplement 1411. A valu- 
able economic report. 

A NEW ELECTRICAL, PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL,. Scientific American 
Supplement 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. Scientific American Supple- 
ment 1426. A careful consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. Scien- 
tific American Supplement 1481. An 
excellent critical review. 

DOMESTIC COKE AND BRI- 
QUETTES FROM RETORT 
COKE OVENS. By R. M. Atwater, 
Scientific American Supplement 1211. 
A valuable monograph b ya n expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING. Scientific 
American Supplement 1224. An article 
describing and illustrating an American 
briquetting machine. 



Price io cents each, by mail. 



Order through your Newsdealer or from 

MUNN & COMPANY 
361 Broadway NEW YORK 



Pipes, manufacture of earthenware sanitary, 
R. Stanley 

Pistol breech sight, automatic, H. Hirsh.. 

Plane handle, adjustable, F. A. Shontz.... 

Planter and fertilizer distributer, W. E. H. 
Searcy 

Planter and fertilizer distributer, combined, 
Securest & Edwards 

Planter, corn, L. P. Graham 

Plastic material mold, A. W. Mason 

Platform, adjustable, H. Boelter 

Pliers, J. D. Harper 

Plow, A. J. Johns.u 

Plow, A. Castelin 

Plow, Pearce & Beaver 

Plow, combined grubbing, subsoiling, and 
turning, H. W. Toler 

Plow harrow attachment, R. H. Richards. . 

Plow soil pulverizing attachment, H. A. 
Wiltierg 

Plumb. J. W. Auld 

Pneumatic despatch tube apparatus, O. S. 
Pike 790,456, 

Pneumatic separator. D. L. Adelsperger. . . 

Pneumatic spring, B. Borland 

Pocket, secret double safety, C. II. Scott. . 

Portable drill, P. R. Anton 

Power transmission mechanism, variable 
speed, M. Guttner 

Power transmitting system, A. N. Olson.. 

Press. See Coining or other press. 

Pressure regulating device, C. A. Carlson.. 

Printing device, time, T. Carney 

Printing machine, Scott & Swindells 

P"i"ting machine, W. Scott 

Printing press, flat bed cylinder, W. S. Hu- 
son . 

Printing press, platen, M. Rockstroh 

Printing presses, etc., bed roll or antifric- 
tion roller arrangement for, G. P. Fen- 
ner 

Prune dipper and spreader, C. J. Kurtz.... 

Pulp treating and paper making machinery, 
Parker & Cutter 

Pump, centrifugal, E. G. Harris 

Tump, centrifugal. Lea & Degen 

Pump, centrifugal or- velocity, L. H. Nash 

Pump, self-measuring oil, Davis & Shella- 
barger 790,786, 

Punch feed mechanism, Greenleaf & HaJen. 

Punching machine carrying and guiding ap- 
paratus. J. J. Davies 

Rail Lint, .1. W. Turton 

Rail joint, P. F. Snyder 

Rail joint, C. Haman 

Rail joint, compromise, B. Wolhaupter. . . . 

Rail tie, E. Powell 

Railway brake apparatus, C. J. Fisher 

Railway cross tie made of concrete, steam 
or electric, A. W. Wolfe 

Railway crossing, A. Ilollinger 

Railway frog, J. E. Graham 

Railway frog, G. D. Smith 

Railway grip, cable, W. O. Gunckel 

Railway rail anchor, G. F. Fields 

Railway signaling system, B. F. Saurman.. 

Railway system, protected third rail elec- 
tric, H. A. Thorn sen 

Railway tie, J. L. Pope 

Railway tie. composite, .T. MacMartin 

Railway tie, metal, R. E. L. Maxey 

Railway track rails from creeping, means 
for preventing, J. R. Leighty 

Range boiler, V. Wilhelmi 

Razor, F. Kampfe 

Records or blanks, producing molded. Miller 
& Pierman 

Reflector, W. D. Ryan 

Refrigerator door fastener, R. Fj. Jones . , 

Rein guide, harness, C. H. Young 

Rifle carrier, repeating. II. B. Boyer 

Rock drill mount. M. Kuzel 

Rotary cleaner, W. D. Labadie 

Rotary engine. A. F. Ford 

Rotary engine, reversible, H. E. Parry, 
et al 

Rotor construction, L. H. Dunker 

R.iiiber balloon bags, mold for making, 
Fabor & Seal 

Saddletree, A. Arter 

Sample case, W. Thompson 

Sanitary appliance, .T. II. McCall 

Sash balance connection, A. Weingaertner. 

Sash fastening, storm, F. Janecek 

Sawing machine, wood, J. F. Rosbaek 

Scale, price computing, I. C. Koehne 

Scenery trimmer, J. H. Channon 

Seal, H. Lohse 

Seal or lock, metal, F. E. Merrill 

Seeding machine, S. H. Jones 

Sewing machine, chain stitch, Chauvet & 
Coulter 

Sewing machine cutter attachment, Zimmer- 
man & Hughes 

Sewing machine, double chain stitch, Chau- 
vet & Coulter 

Sewing machine folding attachment, J. II. 
De Nike 

Sewing machine guide, H. Bryce 

Sewing machine, shoe. French & Meyer. . . . 

Shade adjuster, window, W. C. Organ 

Shade, window, M. L. Hansen 

Shaft hanger, C. O. Wood 

Sheep shearer, H. S. Burley 

Shelf bracket, G. C. Koch 

Sheller. See Corn sheller. 

Shutter attachment, window, L. F. Lein- 
inegar 

Shuttle spindle, W. R. Bell 

Sign, working, C. A. McNeal 

Silk throwing mechanism, -Salathe & Tam- 
berlin 

Skirt, E. F.'. Harman 

Skirt markei., ,T. Johnson 

Smelting furnace, C. E. Glafke 

Smelting iron ores and producing ferrochro- 
mium, 13. F. Price 

Smelting metallic compounds, E. F. Price. . 

Smelting refractory ores, E. F. Price 

Smoothing machine, edge, W. Bartholomew 

Snow plow, E. J. Grant 

Soap cake, L. S. Samuel 

Soand record or blank, Miller & Pierman. . 

Sound records or blanks, apparatus for mak- 
ing, Miller & Pierman 

Spark and soot arrester, R. E. Springle.... 

Spark plug. G. L. Herz 

Spool, G. H. Reynolds 

Spool holder, Villinger & MacMillan 

Spring trip, F. C. Warne 

Sprouting apparatus. J. Von der Kammer. . 

Stacker, straw, J. B. Bartholomew 

Stall, cattle, A. Jenson 

Stamp affixing device, Blagden & Tiensch. . 

Stanchion, C. M. Paxton 

Staple setting implement, F. Wiseman.... 

Steam engine, H. F. Frisbie 

Steam generator, J. S. Kiddey 

Steam generator, flash, R. J. Miner 

Steam separator, E. F. Osborne 

Steam trap, J. E. Swendeman 

Stone block molding machine, artificial, A. 
Peterson ■ 

Stone blocks, molding artificial, E. E. 
Crouch 

Stone mold, artificial, E. E. Crouch 

Stop motion for textile machinery, electric, 
J. B. Whitney 

Stump burner, C. N. Hubbard 

Suit cases, etc., stay for, F. L. Demartini. 

Suspenders, E. E. Robertson 

Sweep mill, A. A. Ambler 

Swing gate, farm, J. A. Clements 

Swingletree or doubletree, E. Haiman 

Switch actuating mechanism, A. Matz.... 

Switch operating mechanism, E*. Moore.... 

Tag, C. E. Mitchem 

Talking machine sound conductor, A. C. 
Wiech^rs 

Tanks, tool for cutting holes in metal, M. 
Martin 

Telephone call attachment, Harveston & 
Mudgett 



790,:S2t 
7!)o,h:;4 
790,r.:;:; 



790,460 

790,756 
790,630 
790,697 
790,:i41 
790:500 
790,686 
790,721 
790,746 

790.464 
790,751 

790, 769 
700,813 

790,457 
790,417 
790,476 
790,595 
790,268 

790,362 
790,801 

790.287 
790,677 
790,530 
790,531 

790.574 
790,755 



790, 7SS 
790,580 



790,589 
790,68:! 
790,795 
790,702 

790.787 
790,361 

790.55!! 
790,539 
790.59!) 
790.633 
790,608 
790,658 
790,493 

790,670 
790,367 
700,629 
790,fl6.'l 
790,828 
790,354 
790,320 

790,538 
790,803 
790,373 

790,698 

790,691 
790,007 
790,439 

790,518 
790,399 
790,791 
790,610 
790.385 
790,506 
790.371 
790,350 

790,523 
790,485 

790,491 
790,671 
790,858 
790,701 
790,412 
790,842 
790,316 
790,794 
790,343 
790,645 
790,800 
790,570 

790, 783 



790,782 



790.560 
790,780 
790,790 
790.7113 
790,832 
790,60!! 
790,285 
790,793 



790,732 
790,611 
790,739 

790,805 
790.299 
790,687 
790,825 

790,393 
790.391 
790,394 
790.549 
790,295 
790.319 
790,517 



790.516 
790.758 
790,571 
790.062 
790,709 
790.410 
790,369 
790,340 
790,437 
790,815 
790,386 
790,773 
790.358 
790,792 
790,378 
790,84<» 
790,602 

790,388 

790,481 
790,480 

790.768 
790,636 
790,48.3 
790.314 
790,338 
790.618 
790,727 
790,846 
790,450 
790,449 

790,546 

790,735 

790,084 



DON'T BUY GASOLINE ENGINES 



all one cylinder engines; revolutionizing gas power. 

tionary or traction. Mention this paper. Send for Catalogue. 



Costs Less toBuyand Less to Run. Quickly, easily started. _ 

THE TEMPLE PUMP CO-, Mir»., Meagher &. 15th Sts., Chicago, 



UNTIL YOU INVESTIGATE 
"THE MASTER WOItliMAJi," 

a two-cylinder gasoline engine superior to 
No vibration. .Canbemounted on ^J^I^y^^Yg^'l'^; 



June 3, 1905. 
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Terre Haute, Ind., February 17, 1905. 
Brennan Motor Co., Syracuse, N. Y. 

Gentlemen— The writer has been operating one of your 

motors, a double 
cylinder 8 horse 
power, for the 
past two seasons 
and wishes to 
state thatthemo- 
tor has Riven ex- 
cellent satisfac- 
tion and tbe re- 
pairs on same has 
been nothing: 
whatever. Would 
state that with 
the exception of 
twice I do not 
Know of the mo- 
tor stopping of its 
own accord dur- 
ing the season. 
I am satisfied that 
I have bad excel- 
lent good luck and 

hrenn <n Standard Motor Mounted wish to recom- 
ivith Individual Clutch Gear. mend the Bren- 

nan Motor tc ny one wishing a motor for an automobile. 
Yours truly. 
Name given on application. 




laerjg'widsu 

BEETHOVEN PICTURE, by Balestrieri of Paris, in sepia or 

black, postfree for two dimes or 20 cents in stamps 

LANGUAGES PRINTING COMPANY 

Languages Building, 15 West 18th St., New York 

DESIGNER WANTED 

Excellent opportunity for first-class 
designer in fishing reel and rod 
factory. State age, experience, 
salary and references. 

Wm. Shakespeare, Jr., Kalamazoo, Mich. 

The Monthly PflllPDETC i s the standard pub- 
Juurual bUnullC I C lioation upon Port- 
land cement construction, and invaluable to cement 
workers, engineers and contractors. Send $1.00 tor a 
year's subscription or write for special offer. Concrete 
Publishing Co.. Dent, F, Detroit, Mich. 

CHEAP SPARK-COIL PARTS 

Secondary windings 1 ; primaries; cores; vibrators, etc., 
for slight advance over cost of materials. Don't pay $20 
to $50. Don't attempt fine wire winding. Ask us ques- 
tions. N. E. COIL WINDING CO., Atlantic, Mass. 



CASH FOR PATENT 

Will pay good price for patent on some new marketa- 
ble article or mechanical improvement. 
I. R. PARSONS, 107 \V. 64th St., New York 

PATENTS WAITED for clients. Those suitable 
for mail order business preferred. Corporations formed 
and stock olaced for valuable inventions. 

W. S. Ceamberlin, 11 Broadway, f T ew York-. 



Are you interested in Patenrs, Model or Experimental 
work ? Our booklet entitled 

WHAT WE D0-H0W WE DO IT 

wiilbesenttoyouon request. 
KNICKERBOCKER MACHINE WORKS, Inc., 

8-10-13 Joue* Street, New York. 

BRAZE CAST IRON WITH BRAZIRON 

Cheap, easy. Send 12 cents i n stamps for information, 
testimonials and samples of Braziron and flux sufficient 
for several jobs. 

THE A.& J. MANUFACTURING COMPANY 
9 S. Canal St., Chicago, 111. 



TYPEWRITERS^ 



Al 1 the Standard machines SOLD o r RENTED AHY. 
. WHERE at HALF MANUFACTURERS' PRICES. 
I Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. so3LaSaiie St., Chicago 



PLUMBING SCHOOLS 

T^TANTED— Men and boys to learn plumbing trade. 
vv We cannot supply demand for graduates. $4.50 to 
$5.00 ner day. Eight weeks completes course. Earn while 
learning. Address for catalogue Coyne Bros. Co., 
Plumbing Schools, Cincinnati, O., St. Louis, Mo. Em- 
ployment guaranteed or money refunded. 

BLISS ELECTRICAL SCHOOL 

214 Q Street N. W., Washington, D. C. 

Offers a theoretical and practical course in KLEC 
TRICITY complete in one year. Students actually con« 
struct Dynamos. Motors, and electrical instruments. 
13th year opens September 27. Send for free Catalog. 



SAN JOSE 

Santa Clara Valley 

CALIFORNIA 



Soil Unsurpassed in Fertility. 
Climate Equable and Healthful. 
Educational Facilities Leading the World. 
Opportunities lor the Home Seeker. 
Gift Ed^e Propositions for the Investor. 
Magnificent Enjoyment for the Tourist. 

Send a 2c. stamp for our booklet. 



SAN JOSE CHAMBER OF COMMERCE 

San Jose (llozay), California 

Free Information Bureau and Exhibit, 
Palace Hotel, San Francisco. 

Mention Scientific American 



50 Years' 
Experience 




Trade Marks, 
Designs. 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quietly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest aeency for securing patents. 

Patents tauen through Mitnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year : four months, $1. Sold by all newsdealers 

MUNN & CO. 36 ' ■*"••* NewYork 

Branch Office 625 F St. Washington. D.C. 



Telephone desk attachment, portable, E. 

Ocumpaugh 790,740 

Telephone multiple switch, C. V. Beaver.. 790.814 

Telephone, party line, H. M. Bascom 790,550 

Telephone switch, electric, G. F. Archer.. 790,812 

Telephone system, J. G. Roberts 790,854 

Telephone transmitter, H. M. Gail 790,428 

Thermostat, H. H. Blackman 790,870 

Thill and tongue support, W. Padden 790,453 

Threshing machine, F. Zucker 790,775 

Tire, F. Mesinger 790,646 

Tire bolt wrench machine, C. L. V. Mund- 

henk 790,587 

Tire, pneumatic, Bellingham & Bloomfleld. 790,279 

Tire, vehicle, G. S. Squires 790,404 

Tire, vehicle, T. R. Palmer 790,742 

Tongue switch, W. C. Wood 790,335 

Tool, combination, C. Heilrath 790,432 

Tool handle, C. E. Borner 790,477 

Tool handle, Reynolds & Gordon 790,590 

Tool holder, boring, J. & W. Carr 790,479 

Tool step feed mechanism, machine, J. Mills 790,847 

Toy, • O. A. Prior 790,660 

Trace carrier, T. C. Burton 790.616 

Trammel, F. E. Buxton 790,286 

Trimmer. See Scenery trimmer. 

Trolley, 3. B. Humphrey 790,434 

Trousers stretcher, R. C. Mitchell 790,848 

Trucks or similar vehicles, frame for mine, 

G. Stott 790,759 

Trunk, display sample, S. E. Winship 790,669 

Trunk fixture, O. Rangnow 790,748 

Truss, a. L. Gerard 790,359 

Tubular fabric, producing, J. A. Firsching. 790,492 

Tufting apparatus, E. C. Hartshorn 790,501 

Tug, harness, H. H. Drohn 790,621 

Turbine, A. Davidson 790,680 

Turbine, elastic fluid, A. R. Dodge 790,426 

Turbine, steam, J. Stumpf 790,405 to 790,408 

Turret attachment. R. G. Denyes 790,484 

Typewriting machine, W. J. Barron 790,272 

Typewriting machine, B. A. Brooks 790,283 

Typewriting machine, W. C. Farnum 790,292 

Typewriting machine, C. D. Rice 790,591 

Typewriting machine, S. Nielsen 790,652 

Umbrella stick, E. C. Kuhn 790,642 

Urethral or other cavities, irrigator for, 

E. S. Estlingen 790,353 

Valve, center, T. Redman 790,313 

Valve for explosive engines, starting, H. 

A. Tobey 790,764 

Valve gear mechanism, M. E. Clark 790,344 

Valve mechanism, W. R. Templeton 790,536 

Valve, train pipe, E. H. Gold 790,294 

Vehicle top, A. W. Hall 790,631 

Vehicle traction attachment, W. W. Clark 790,723 

Vehicle, two-wheeled, T. V. Edwards 790,486 

Vending machine, Dierdorff & Snider.... 790,561 
Veterinary appliance, electrical, A. Paxton 790,309 

Vise, universal, H. J. Valentine 790,540 

Wagon corner device. W. T. Johnson 790,688 

Wagon dump and elevator, J. Q. & A. T. 

Adams 790,547 

Washing machine, P. P. Kiel 790,639 

Watch, J. Mazer 790,509 

Watehwinding indicator, J. Mazer, 

790,508, 790,510 to 790,513 
Water cleansing device, Wi. R. Park.... 790,743 
Water dividing furrow joint, O. H. Hicks. 790,573 

Water elevator, W. A. Douglas 790,563 

Water gage. J. McAfee 790,737 

Water purifying plants, lime saturator for, 

E. Declercq 790,482 

Water tube boiler, S. Thurstensen 790,763 

Weighing apparatus, milk. R. C. Mealey. 790,373 

Weighing mechanism. Salo & Hoag 790,529 

Weighing mechanism for refrigerators, Salo 

& Hoag 790,527, 790,528 

Welding boiler tubes, R. L. Woodrum and 

W. A. Brown 790,470 

Whip socket and rein holder, combined, P. 

Jacobs 790,503 

Winding spool spindle and bearing therefor, 

Salathe & Tamberlin 790,526 

Window guard, J. A. Swenson 790,535 

Window lock, automatic ventilating, H. 

Ernst 790,490 

Window screen, H. L. Roberts 790,752 

Window, self-closing, F. C. Kasch 790,370 

Wire stretcher, C. F. Lamp 790,691 

Wood grinder, C. Faneher 790,624 

Wrench, H. J. Wilson 790,668 

Wrench, L. Haneke 790,830 

Wrench, H. G. Weatherill 790,860 

DESIGNS. 

Badge, T. A. Bramberry 37,437 

Picture frame, W. L. Cooper 37,443 to 37,443 

Picture frame ornament, E. W. Habermaas 37,447 
Silver, plated, or similar ware, metal orna- 
ment for, G. H. Berry 37,439 to 37,441 

Spoons, forks, or' similar articles, handle for, 

a. Strohbaker 37,438 

Tableware, bas-relief border for metallic, 

A. Steffln 37,442 

LABELS. 

"Cotton Boll Shells," for waste boll shells, 

E. S. Lathrop 12,158 

"Dentableach," for tooth wash, Dentableach 

Co 12,149 

"Doctor Nasaki'si Eye Tonic," for eye medi- 
cine, Stark & Selig 12,148 

"Dr. Reitz's Golden Quinine Hair Tonic." 
for hair tonic, Dr. J. B. Reitz Medicine 
Co 12,151 

"E-Z-Down American Aromatic Stomach 

Bitters," for stomach bitters, E. Marx 12,153 

"Frazier's Sulphur Hair Tonic," for hair 

tonic, M. J. Frazier 12,152 

"King of Fire," for patent medicine, King 

of Fire Co 12,155 

"Pinkham's Nonpareil Egg Shampoo Cream," 

for shampoo cream, Pinkham Mfg. Co. 12,150 

"Private Garden Growth," for coffee, Citi- 
zens' Wholesale Supply Co 12,144 

"Silk Sheen," for embroidery floss, T. H. 

Strouse 12,157 

"The Christy Safety Razor," for safety 

razors, R. J. Christy Company 12,156 

"The Orpheum Shoe," for shoes, Chas. A. 

Kaufman Co 12,147 

"The Wise Old Man's Liniment." for 
pharmeceutical or medicinal preparations, 
Rosen & Bergner 12,154 

"Whitlock's Club Cheroots," for cheroots, 

E. Whitlock & Co 12,145 

"With These Hose Wear," for hose, F. E. 

Mistrot 12,146 

PRINTS. 

"Always in the Weigh," for weighing scales, 

I. Hirsch : 1,330 

"Borax in the Home," for borax, Pacific 

Coast Borax Co 1,322 

"Corn King," for a corn remedy, W. A. 

Renz 1,323 

"Felt Pickers," for piano tools, C. H. Lang. 1,329 

"Hammer Shank Roller," for piano tools, C. 

H. Lang 1,328 

"Key Rehushing Wedges," for piano tools, 

C. H. Lang 1,327 

"Piano Tuners' Grip," for piano tools, C. 

H. Lang 1,326 

"U. S. Score Pads for Progressive Five Hun- 
dred," for game scorers, United States 
Playing Card Co 1,325 

"Wouldn't you like to hold my hand. Play 
with Bicycle Cards and you hold good 
Cards," for playing cards, United States 
Playing Card Co 1 ,324 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
york. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




The Wall Between 

You and 
A HIGH SALARY 

In every business there is a wall between the man who makes the money and 
the man who does the work, out in every such wall there is an opening, through 
which the worker may enter the higher position and earn the reward received 
by MEN WHO KNOW HOW. 

The first step towards rinding the way is to indicate on the coupon below the 
occupation in which you desire to win success. In return we will at our own 
expense show you how thousands of others have thus entered good positions ; 
how you, too, may realize your ambition without loss of time — without neglect- 
ing your present work, without buying text-books, or obligating yourself to pay 
more than you can comfortably afford. 

Fifteen years ago such an oiTer as this was beyond the realm of fancy. To- 
day it is made possible only by the development of this great institution, the 
achievements of which are known and honored in all civilized lands. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 942, SQRANTON, PA. 

Please explain, without further obligation on my part, how I can qualify for a 
larger salary in the position before which I have marked X 



Bookkeeper 
Stenographer 
Advertisement Writer 
Show Card Writer 
"Window Trimmer 
iVLech. Draughtsman 
Ornamental Designer 
Illustrator 
Civil Service 
Chemist 


Textile Mill Supt. 
Electrician 
Electrical Engineer 
Telephone Engineer 
Elec. Lighting Supt. 
.Mech. Engineer 
Surveyor 

Stationary Engineer 
Civil Engineer 


Building Contractor 
Arch. Draughtsman 
Architect 

Structural Engineer 
Bridge Engineer 
Foreman Plumber 
Mining Engineer 
English Branches 
Commercial Law 



Name- 



Street and No, 
City 



. State- 



THE M ARB I NGTON & KING P Eft FO RATI IN G CO. 

— — g F EVERY DESCRIPTION, 

FOR ALL USES. 

., Jco. *J.rSiOQS»r rey chicaco, ilki 



m 



Make Rubber Stamps \ 

Large Profits— Light Work 

A few dollars will purchase a complete 
manufacturing outfit with full instruc 
tions. Ambitious young men should in 
vestigate at once. Write for Catalogue 

BARTON MFG. CO. 
341 Broadway New York 





. SPECIAL MANUPACTU'filNG. . 

DIES and STAMPINGS tt) ORDER. 

SPEC'L MACHINERY-MODELS-EXPERIMENTALWORK. 

DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES .to. MANF'D. TO 0RDEH.SENO SAMPLES 
OR DRAWINGS FORsSSTIMATES. WRITE FOR OUR BOOKLET. 

THE GLOBSMACHINE-Sfc STAMPING CO'. 

970, HAMILTON ST., CLEVELAND, OHIO. 



OEATiED PROPOSALS will be received at the office 
° of the Light- House Engineer, Tompkinsville, N. Y., 
until 12 o'clock M , June 21, 19U5. and then opened, for 
furnishing miscellaneous articles for the Light-Housa 
Establishment, for the tiscal year ending .une 30, 19U5, 
in accordance with speciflca ions, copies of which, with 
blank proposals and other information, may be bad 
upon application to Lieut.-Col. W. T. Kossell, Corps of 
Engineeis, U. S. A., Engineer. 



Experimental & Model Work 

Cvr* & advice free. Wm.Mardam &Son,45-51 Rose St.,NY. 



.- Corliss Engines, Brewers' 

._ Bottlers' Machinerv. THE VILTER 
MFG. CO., 899 Clinton St., Milwaukee, Wis 



MODELS 



E. V. 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
BILLAARD. 24 Frankfort Street. NewYork. 



Dies, Tools, Models and Special Machinery. 



HOEFT & MOORE, Ch 



BALLOONS 



Aeronaut T.. Stevens. 

Box 181 Madison 8q„ N. Y. 



Special Hachinery designed and built to order. 

G. M. Mayer, M.B.. 1131 Monadnock Bl., Chicago, III. 



, ERS ,5. FIGURES: 
;BfUE»a EPORT ,. CONtV'. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & SUTTON. 228.229 South St.. New York 



Transportable 3 Tempering: and Annealing- 
Furnaces Burning- Coal. Firms manufacturing 
such are requested to send prices and drawings under 
heading L. A. 2592, to Rudolf Mosse, Leipzig. 

We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es, Send sample or rncr 
I model for low estimate and best expert advice rnCu 
THE EAGLE TOOL CO., I>ept/A, Cincinnati, O. 




IN VECTORS, -Our specialty is practically devel- 
oping inventions. Design and tuild special, plain and 
automatic machinery, presses, cies, models, patterns 
and jigs. Send for Booklet No. 5. 

A. -Nacke & Son, 236-42 8. 9th St., Philadelphia, Pa. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED By CONTRACT. PUNCHING DIES, SPECJA'l MACHINERY. 
E.KONISSLOWflSTAMPINS &TO0L WORKS, ClEve land, 0. 



[Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
$2 up. OMJVIGKAPH 
CO.. Dept. 52, S» Copt- 
landtSt., New York. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 

Manfd. by VOI.NEY W. MASON & CO., Inc. 

Providence, K. I., V. S. A. 




Removed to 183 Milk Street. 



456 



Scientific American, 



June 3, 1905. 




Orient Buck board i H. P. $375. 35 Miles an Hour. 

The Orient Buckboard 

Simple, dependable -works so well everybody likes it. 
Here's one report: "We are mucb pleased. ... It has 
climbed the steepest hills. . . and run beyond our ex- 
pectations. Have had no extra expense and it runs 
better than when we first began. ' It beats half the 
biff cars and costs no fortune. Four styles, $375, $450, 
$475, $535. 

Desire to arrange for energetic representatives in un- 
occupied territory. Write for Agency proposition. 

WALTHAM MANUFACTURING COMPANY 
Factory, Waltham, Mass. 

Address General Offices, 44 Broad Street, New York 

Members of Association of Licensed Automobile Manufacturers. 




WATCHES 

Interest you because while absolutely guaranteed for accuracy, 
they are away ahead of any watch on the market in appear- 
ance and workmanship -equal to the most expensive; but they 
sell for so little the price will surprise you. Ask any jeweler 
to show them to you. If you do not find them on inquiry— 
write us Write us anyway, for our Red book describing men's 
watches, and our Blue book of ladies' watches. We will send 
them to any address upon request. 

The New England Watch Co. 

37-39 Maiden Lane 63 Victoria Street 

New York City Liverpool, England 



A U T M B I L E S The First Effective Power Brake for Automobiles 



Do you want to buy a second-hand automobile? Ex- 
change or sell, write us. We are the lartrest dealers in 
new and second-band automobiles in the world. Write 
us for our bargain sheet of machines on hand, We are 
sure we have what you want. 

TIMES SQUARE AUTOMOBILE COMPANY 
164 W. 46th K»t., near Broadway, New York City 

lUTOMOBILES $195 

Up (we can sell your auto). 

Auto and Launch Supplies, En- 
gines, etc. Send postage. 
Auto Exchange & Supply Co. 

A.L. Dyke, Manager, 3939 Olive, St. Louis 

LEARN TO BE A WATCHMAKER 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horolo^ical Institute 
PEOIUA, ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL in AMERICA 

We teach Watch Work. Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 






CHARTER 



Stationaries, Portables, Hoisiers. Pump- 
ers. Sawing and Boat Outfits, Combined 
\ with Dynamos. 

Gasoline* Gas. Kerosene. 
Send for Catalogue. 
State Power N eeds. 
CHARTER GAS ENGINE CO., Box 148 STERLING. ILL. 



What Is Daus' Trip-Top? 




TO f'KOVE ilmtDaus' "Tip. Top" is 

the best and simplest device for making 

100 copies from pen-written and i>0 

oop let* from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days* trial. _ ^^ 

Price 97.50 less * fT k , , 

tradediaoountof £m Net 

88!*j per cent, or \^r 



and tbe only one operated by power from 
the engine. Heretofore the brake has 
been operated by foot or hand power, 
but now the 

VVatres Spent Gas Brake 
does all the work of motoring without 
taking any power from ibe running 
of tbe engine Acts slow or quick on big 
or tittle machines. Adds to safety. The 
cam device blows a whistle louder than 
any horn and also inflates tires. Ko 

pumpnecessary. Price, complete, of brake, whistle and tire filler, S50.00. 
THE VVATRES GAS ENGINE WHISTLE 

for gasoline launches is on the same principle. Can be plainly heard two miles away. Write 

us for special booklet^escribitjg either device, 

GAS ENGINC WHISTLE COMPANY, 1137 Broadway, New York 




Size 6x15 ins. 






frfvnPWM 



TheFelix A. B. Dans Duplicator Co., Dans Bite, 111 John St., New York 



All varieties at lowest prices. Best Railroad 

Track and Wagon or Stock Scales made. 

Also 1000 useful articles, including Safet>, 

Sewing Machines, BicycleB, Tools, etc. Save , 

Money. Lists Free. Chicago Scale Co.. Chicago, III. ! 

The Most Modern Marine Motor 

having the most rapid speed and 
weighing least per n.p. and pos- 
sessing; tbe fewest parts is Ihe Van 
A ukeii Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- 
trol. Always ready. Every stroke 
cleans ^he cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A. 

CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST.PAUL BUILDING 

220 B'way, New York. 




^°^& 4>* . Vavel, etc.) 
are li.. fy Z*$A» &/q ,-^d to look at 
vhen new, ^*©»i -if&&- iD ' e to aama g e - 
A " Taylor *_ &£ " ' tin roof is like 
a good, thick, wen ,d grain leather — 

it will stand all kinds oi hard wear. 

Every man who proposes to build ought to en- 
lighten himself upon this question of roofing, 
from the fact that the roof is the most important 
part of the house. We can teach every one why 
this tin makes the best roof. It will pay you to 
learn. Let us send you a "Guide to Good 
Roofs." 

N. V G TAYLOR COMPANY 
ESTABLISHED l8lO 

Philadelphia 



OLD$E NGINES 

Economical Power 

I n sending out their last specifications for 
gasoline engines for West Point, the TJ. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
1 times for our engines. It means they excel all 
I Others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
land are so simply and perfectly made that it re- 
I Quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send.for a catalogue of our Wizard Engine, 2 
^to8 H. P. (spark ignition system, same as in 
the famous Oldsmobileithemost econom- 
ical small power engine made; fitted 
with either pump- jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes, q, 

Olds Gasoline Engine Works, 
Lansing, Mich. 



New York Agents, R. H. Dsvo & Co., Binghamton, N. Y. 



IFSSOP'S STEEL th b e e v /t ry 

\J*-^ FOR TOOLS. SAWS ETC. 

W* .JESSOP & SONS US. 91 J.OHN ST.»NEW YORK 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 



I Photo Lenses! 

and Shutters ol every 
kind for all purposes ; 
Professional, 
Amateur, Process. 

Sold Round the World on all 
Cameras. Catalogue free. 

iBausch & Lorab Opt Co. 

ROCHESTER, N. Y. 
New York Chicago Boston 



PORTABLE CONCRETE 

Block flachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $12. : ,.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
515 N. 9th St., Terre Haute. Ind. 





The Modern Machines for Mechanics 

Here are two of the most useful and indispensable machines. The cut on 
the left shows the best Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper 
hole and is counterbalanced by coil sprine around feed lever shaft. Insures 
perfectly true and accuratework. The Twentieth Century Polishing Lathe, 
see cut on right, is one of many different styles and sizes of Polishing Lathes 
that we manufacture, We have them to run by foot or belt power, for use in, 
all mechanic's lines. Send for catalogues B-15, C-15. 

THE W.W. OLIVER MFG. CO., 1 482 Niagara St., Buffalo, N.Y. 




Opaque Projector 



A Maffic Lantern for showing Engrav- 
ings, Prints, C uts. Illustrations in Books, 
Models and Specimens on the Screen without 
previous preparation, brilliantly lighted and 
in natural colors. Send for citcular. 

Williams, Brown & Earle 
DepL 6, 91S Chestnut St., Philadelphia, Pa. 



RAMI CHBESLYd(h 

IS to 31 Clinton Street. 





JUSTSEND ME ONE DOLLAR 

and I will ship C. O.D. to any railroad station in the IT. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but T will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied in every way. pay Agent 114.00 and freight 
and you become the po=sessor of the best range in tbe world 
for the money. The range has six 8-inch lids; 18-inch oven; 
15-gallon reservoir; large warming closet; top cooking ser- 
vice 30x34 ins. Guaranteed to reach you in perfect order. 
Shipping weight, 400 lr-s. Thousands in use and every one ot 
them giving satisfaction Wr.te for full description and 
testimonials. 

WM.G. WILLARD 

No. 12 Willard Building 
316-320 CHESTNUT STREET 



ST. LOUIS, MO 



fe— YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; practical. 
■ So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 
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Model F, £950, 
f.o.b. Detroit. 



Power 
Economy 

Cadillac construction is so 
simple — so closely does it ap- 
proach absolute perfection — 
that practically all energy the 
motor develops is used in an 
actual propelling force. This 
principle of economizing pow- 
er — and hence minimizing the 
cost of maintenance — is the 
chief feature of Cadillac 
superiority. 



'A 



economy, 
coupled with 
unfailing reliability, 
has placed the "Car that 
Climbs" in the front rank of 
motor vehicles. Of all auto- 
mobiles it comes nearest to 
being actually trouble-proof. 

You would be interested 
in our beautiful catalog — still 
more interested in seeing and 
trying a Cadillac at the near- 
est dealer's. 



Write for booklet N 
the dealer's address 



and 



Model F — Side-Entrance 
Touring- Car shown 
above. $950. 

Model B— Touring Car 
with detachable Ton- 
nean, $900. 

Model E— Light, stylish, 
powerful Runabout, 
divided seat, $750. 

Model D— Four Cylinder, 
30 h. p. Touring Car, 
$2,800. 

All prices f.o.b. Detroit. 

CADILLAC AUTOMOBILE CO. 
Detroit. Mich. 

Member A. L. A. M. 



AGENTS WANTED 




'. I \**m**im \ i 



TTTE want a live man in every town in the country to act as 
** our official agent in securing subscribes to MODERN 
MACHINERY. :: The work can be carried on nicely without 
interfering with your present occupation and it's an easy way to 
make a little money on the side. 

MODERN MACHINERY PUB. CO. 

917 Security Bldg.. Chicago, 111. 







\ 



Patented May 10, 1904 



Banner Welding and 
Brazing Compounds 

Welds at a low heat, does not fly. 
Saves time and fuel. Guaranteed to 
weld iron to steel or malleable iron. 
Pass all argumentsuntil you have tried 
the Banner Brands. We will send 
a large free sample upon inquiry. 

Cortland Specialty Co. 

Sole Manufacturers. Cortland, N. Y. 




THE LIGHT MOUNTAIN 
AND niNING TRANSIT 

An instrument fitted with separable leveling head. 
Graduations on sterling silver, 5 5-8 inches diameter, 
two double opposite verniers-, reading to minutes. 
Telescope (^I-'J inches long, withaperture 1 1-8 inches. 
Well balanced. Will reverse at either end. Gives 
large clear field. Clamps and tangent to telescope 
axis. Compass needle ■* 1-2 Inches long. Variation 
arc. Long taper centers with broad flanges. Weight 
10 pounds. Tripod 7 1-2. 



THE HANNA MFG. CO., Troy, H. Y., U. S. A. 




A. E. GALLIEN, Mgr. 

UNITED STATES BRANCHES 

New York Boston Philadelphia 

12 West 33d St. 20 Park Square 1120 Chestnut St. 

Chicago, 1461 Michigan Boulevard. Cleveland, 406 Drie St. _fj 



